DOCUMENT RESUME 



ED 271 519 



UD 024 737 



AUTHOR 
TITLE 

INSTITUTION 
SPONS AGENCY 
PUB DATE 
CONTRACT 
NOTE 

PUB TYPE 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



ABSTRACT 



Won, Eugene Y. T.; And Others 

Background, Schooling, and Achievement. Sustaining 

Effects Study Technical Report 20. 

System Development Corp., Santa Monica, Calif. 

Department of Education, Washington, DC. 

Jan 82 

300-75-0332 

202p.; Some tables contain small print. Best copy 
available. 

Reports - Evaluative/Feasibility (142) — Reports - 
Research/Technical (143) 

MF01/PC09 Plus Postage. 

^Academic Achievement; * Compensatory Education; 
^Disadvantaged; Elementary Education; *Family 
Influence; Institutional Characteristics; ^Outcomes 
of Education; ^Socioeconomic Influences; Student 
Characteristics 

Elementary Secondary Education Act Title I 



This report of a study on the influence of education 
on student achievement finds that while schooling does have some 
tangible effects, they are not enough to significantly counterbalance 
the effects of students* social backgrounds. The report is part of an 
extensive series of studies on compensatory education and its 
long-term effects. The study sample consisted of 15,579 first through 
sixth graders attending 242 public schools in the fall of 1976. Of 
these schools, 95 were studied over the next two years and their 
students were followed for up to three years. Data on students 9 home 
environments and outside activities were collected as well as 
information on the characteristics of each school. Basic academic 
skills were assessed by a set of standardized achievement tests. The 
data gathered were used in a series of structural-equation models of 
the schooling-achievement process. It was found that the effects of 
schooling are too modest to overcome the academic advantages of 
socioeconomically privileged students, and even in the early years 
when schooling is most effective, the linkage of school resources to 
background works to sustain if not increase the 

background-achievement relationship. It is suggested, however, that 
while compensatory education may not be able to alter this 
relationship substantially, it may make a difference to disadvantaged 
students by reducing the link between ability and resources and may 
increase their chances of completing school or enough school to 
participate successfully in society. Numerous data tables are used in 
the report. Supplementary tables, as well as detailed analyses of the 
study sample and of cohort patterns, are contained in the appendices. 
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A GENERAL INTRODUCTION TO THE SUSTAINING EFFECTS STUDY 

AND 

AN OVERVIEW OF THE PRESENT REPORT 



DESCRIPTION OF THE STUDY 

In response to questions about education policies, SDC is studying compen- 
satory education (CE) ; its nature, quantity, and environment; its sustained 
effects; and its generality, in a large study called: The Sustaining 
Effects Study. This thorough study will result in a series of reports 
from the following substudies: 

The Longitudinal Study. In the Longitudinal Study, the growth of children 

in reading, math, functional literacy, and attitudes toward school were 

assessed in the fall and spring for three consecutive years. The amount 

and kind of instruction in reading and math was also determined for each 

student. In addition, teachers and principals repor^on their practices 

A 

of instruction and teaching. Thus, it was possible not only to assess 
student growth over a three-year period, but to relate this growth to th^" 
instruction. 

The schools in the study were drawn from three different groups. The 
REPRESENTATIVE SAMPLE of schools is a sample carefully drawn to represent 
all of the nation's public schools that have some of the grades one-through- 
six. A second group of schools, the COMPARISON SAMPLE, is composed of 
schools that have large proportions of students from poor homes but do not 
receive special funds to offer CE services. The third group is the NOMI- 
NATED SAMPLE, composed of schools nominated because their educational pro- 
grams had promise of being effective for low-achieving students. During 
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the first year of the. study, data were collected from 328 schools and about 
118,000 students. 

The CostjEffectiveness Study. Information was obtained on the resources 
and services to which each student was exposed during reading and math in- 
struction, cost estimates were generated on the basis of this information. 
Because the effectiveness of the instructional programs is being determined 
in the longitudinal Study, it will be possible to relate ^'effectiveness 
to the cost of each program. 

The Participation Study. The purpose of the Participation Study was to 
determine the relationships among economic status, educational need, and 
instructional services received. The educational achievement of the stu- 
dent, and the services they received were obtained in the Longitudinal 
Study, and the refined measures of economic status were obtained in the 
Participation Study, visits were made to the homes of over 15,000 ran- 
domly selected students from the schools in the first-year REPRESENTATIVE 
SAMPLE. During^h£visits, information was collected on the economic level 
of the home and on the parents' attitudes toward their children's school 
•and learning experiences. Thus, the level of student achievement and ser- 
vices could be related to the economic level of a student's home. 

The Summer study. The Sustaining Effects study also examined the effec- 
tiveness and cost-effectiveness of summer-school programs. Information 
about the summer school experiences of the students was combined with 
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other data. The resource-cost model, developed for the regular-year, 
cost-effectiveness study, was adapted to the needs of the sunnier-school 
study • 

Successful Practices in High-Poverty Schools. This study is intended to 
identify and describe instructional practices and contexts that appear to 
be effective in raising the reading and loath achievements of educationally 
disadvantaged students. In-depth observational and interview data were 
collected from 55 schools th a t m*^ participating in the study. 

THE REPORT SERIES 

The major findings of the reports already published are discussed briefly 
below, along with references to the specific reports f yam *ht ctui^that 
address them. 

A Description of the Samples for the Sustaining Effects Study and the 
Nation's Elementary Schools. In order to understand the findings of this 
study, it is essential to become familiar with the characteristics of the 
samples used and their capabilities of providing generalizations to the 
•population of the nation •s schools. Technical Report 1 (Hoepfner, Zagorski, 
and wellisch, 1977) describes in detail the samples and how they were 
formed. It also presents the results of a survey of 4,750 public schools 
with grades in the 1-6 rang^tg^proj acting the data to the nation. These 
projections accurately describe the nation's elementary schools in terms 
of characteristics of the school, the kinds of services the schools provide 
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to students, and the characteristics of the students. The interrelation- 
ships among these characteristics are also addressed. 



The different kinds of samples have been explained earlier in this review. 
Some results concerning the characteristics of the nation's public schools 
are summarized below: 

• Enrollment, Urbanism, and Achievement. The total grade 1-6 
enrollment in the 1975-76 school year was estimated at about 
21 million students. There is a moderately strong relation- 
ship between school enrollment and degree of urbanism, with 
large cities having larger schools than rural areas, which 
tend to have small schools. The level of student achievement 
is related to the degree of urbanism in a complex way; in 
general , there are proportionally more schools in large 
cities than in rural areas that have more than half of their 
students achieving at least one year below grade level. 

• Compensatory-Education Funds, School Characteristics, and 
Achievement. About two-thirds of the nation 4 s elementary 
schools received Title I funds, and about one-fifth received 
no compensatory funds from any sources. There is little re- 
lationship between receipt of conrpensatory funds and the 
size of a school. However, small-city and rural schools 
tend to receive such funds more frequently than do 'large- 
city schools. As expected, schools with high concentrations 
of poor students tend to receive compensatory funds more 
often than do schools with low concentrations ♦ Similarly, 
schools with higher percentages of low-achieving students 
are more likely to receive compensatory funds. 

• Achievement and Concentrations of i-^or and Minority students. 
There is a strong association between percentage of low- 
achieving students and concentrations of poor and minority 
students. 



e School's Grade Span. Generally, the grade span in the school 
has^wnd^ relationships with the size of school, degree of 
urbanism, and concentrations of low-achieving, poor, and 
minority students. 

e Stability of student Body. Schools tend to have less 

stability in their student bodies as the size of the school 
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increases, and there tends to be less stability in large 
cities. Similarly, stability decreases as concentrations 
of poor, minority, and low-achieving students increase. 

• Availability of Summer Schools. Fifty-one percent of the 
nation's schools with grades 1-6 have summer-school programs 
available for their students. Larger schools provide summer- 
school programs more frequently than smaller schools do. 
There is practically no relation between the availability of 
summer school and a. .school's level of poverty, minority con- 
centration, or level of achievement of the students. 



A Description of Student Selection for Compensatory Services as it Relates 
to Economic Status and Academic Achievement. The Education Amendments of 
1974 require several studies to inform Congress who does and who does not 
receive Title I services and how selection for such services is related to 
economic status of the family and the academic performance of the child 
(Section 417 of the General Education Provision Act). In addition, the 
federal program administrators want to know the differences between they- 
services received by economically and educationally deprived children and 
those by non-deprived children, and the relationship^between academic 



These questions were addressed in Technical Reports 2 (Breglio, Hinckley, 
and Beal, 1978), 3 (Hinckley, Beal, and Breglio, 1978), and 4 (Hinckley, 
Beal, Breglio, Haertel, and Wiley, 1979). A brief summary of answers to 
the questions is provided below: 

• About 29 percent of poor students participate in Title I cc ".- 
pared to about 11 percent of th^non-poor students (Report 2) . 
Looking at CE in general, about 40 percent of the poor students 
and about 21 percent of the non-poor students participate. 
From these findings, we can see that proportionally more poor 
students participate in the services than non-poor ones. 



achievement and 




children's home environment. 



v 
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Using the grade-equivalent metric (one year below expectation 
for the student's current grade) as the definition for educa- 
tional disadvantage, about 31 percent of the low-achieving 
students participate in Title I, while only 10 percent of the 
regular-achieving students do (Report 2). For CE in general, 
the percentages are 46 for low-achievers and 19 for regular- 
achievers. Among the regular-achievers who participate in CE, 
many score below the national median on achievement tests. 

Participation rates for Title I and for CE in general are -Oiar"" 
highest for students who are both economically and education- 
ally disadvantaged (Report 2) . Forty-one percent of these • 
students participate in Title I, and 54 percent participate 
in CE in general. Participation rates are next highest for 
students who are educationally but not economically needy 
(26 and 41 percent, respectively) , and next highest for stu- 
dents economically but not educationally needy (20 and 28 
percent, respectively). Only 7 percent of the students who 
are neither educationally nor economically needy participate 
in Title I (15 percent for CE in general) . These participa- 
tion rates were interpreted as indicating that the then- 
current allocation procedures were being complied with, and 
the intentions of the law were being met fairly. 

In comparison to non-poor students, poor students receive 
more hours of instruction per year with special teachers^} 
more hours of instruction in mediumj and small-sized groups(T 
fewer hours of independent studj^fmore non-academic services 
such as guidance, counseling, health and nutrition (Report 3). 
The differences are even stronger when poor Title I students 
are compared to others. Therefore, we can conclude that the 
distribution of Mucational services is in line with the 
intent of the laws and regulations. 

Two aspects of the children 9 s home environments bore signifi- 
cant and consistent relations to achievement: amount of read- 
ing done at home and the educational attainment of the head of 
household. Other variables, such as family size, TV-watching 
behavior, and type of living quarters were not consistently 
related to student achievement (Report A) . Although most 
parents (67 percent) know whether their children's schools 
have special programs for low-achieving students, few (40 per- 
cent) know of Title I and even fewer know of or participate in 
local governance of the Title I program. Poor parents, in 
general, are less involved in their children 9 s educational 
programs, have lower expectations of their children 9 s attain- 
ments, give lower ratings to the quality of their children 9 s 
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educations, but perceive Title I and other CE programs as 
being helpful. 

Description of the Nature of CE Programs, Characteristics of Participating 
Students, Schools, and Educational Services. The Participation Study 
deals almost exclusively with what has been called •selection for CE or 
Title I services^ without examining too closely what such programs really 
are and how they differ from the programs regularly offered by the schools. 
Before we could draw any relationships between participation in. a CE pro- 
gram and the educational progress of students, we had to be assured that 
there really was a program that was distinct, could be specified in some 
way, and had a reasonable chance of making an impact. As will be seen, 
not only did we analyze data on the basis of program participation, but we 
also considered the actual services received in order to address directly 
the possible differences between tW intention and Xtte actuality. 



Based on the analyses of data obtained from about 81,500 students in the 
Representative Sample of schools, Technical Report 5 (Wang, Hoepfner, 
Zagorski, Hemenway, Brown, and Bear, 1978) provides the following impor- 
tant conclusions: 

• Students participating in CE are lower achievers (mean score 
at the 32nd percentile) than non-participants (53rd percentile) . 
Seventy percent of the participants were judged by their 
teachers as needing CE, while only 19 percent of those not 
participating were so judged. More minority students partici- 
pate in CE, proportionately, than white students, but partici- 
pation in CE has little relationship with student attitudes 
to school, early school experience, summer experiences, or the 
involvement of their parents in their educational programs. 
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Minor ity, poor, and low-achieving students tend to receive more 
hours of instruction in smaller groups and by special teachers, 
and receive more non -academic services, but their attendance 
rates are generally lower too, so they do not take maximum 
advantage of the special services provided. 

The useful predictors of whether or not a student is selected 
to receive CE are his/her teacher's judgment of need and partic- 
ipation in CE in the previous year. When these variables are 
considered, achievement scores, non-English language spoken in 
the home, and economic status contribute little more to the 
prediction. 

About two-thirds of the students participating in CE in 1975-76 
participated in the 1976-77 school year also. 

CE students in general and Title I students in particular re- 
ceive more total hours of instruction per year than non-CE 
students. The CE students also receive more hours of instruc- 
tion from special teachers. Among CE students. Title I students 
receive the greatest number of hours of instruction, more fre- 
quently with special teachers, and in smalfjlnstructional groups. 
There are no significant and consistent differences between CE 
students and non-CE students with regard to their teacher f s 
instructional subgrouping practices, use of lesson plans, extent 
of individualization of instruction, frequency of feedback, or 
assignment of homework. 

Students receive between 5 to 9 hours of reading instruction 
per week, decreasing steadily with higher grades, and between 
5 md 6 hours of math instruction per week, fairly constant 
over all grades. 

CE services are delivered during regular instructional hours 
with different kinds of activities for the participants (so 
that, in effect, they 'miss 1 some regular instruction re-x-~ 
ceived by their non-participating peers) . - M D 

Title I schools have higher average per-participant CE expen- 
ditures in reading and math than do schools with other CE pro- 
grams. The average Title I per-participant expenditure is 
about 35 percent of the average per-pupil regular (base) 
expenditure. 

Schools receiving CE generally have higher concentrations of 
poor student^atif low-achieving students, and students with 
less educatiHPparents. These schools^harv^greater administrative 

expert evic<£** 
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and instructional control by their districts and have higher 
staff-to-student ratios. 



• Schools that select higher percentages of regular-achieving 
students for CE services have larger percentages of minority 
and poor students, probably reflecting their tendency for 
saturation of CE programs. 

• Most districts use counts of students receiving reduced-price 
lunches and counts of aid to families with dependent children 
to determine school eligibility for compensatory funds, while 
most schools select students on the basis of standardized 
achievement tests, frequently augmented by teacher judgments. 
Similar selection criteria are employed by non-public schools. 

Cost-Effectiveness of Compensatory Education. In its deliberations for 
the reauthorization of Title I and in annual appropriation hearings, mem- 
bers of Congress also wanted information on the effectiveness of the 
Title I program relative to its cost. While it appears eminently sensible 
to ask the question of cost-effectiveness, it is difficult to provide^fcj^" 
answers in a manner that will be interpreted correctly. 



In the study of cost-effectiveness of CE, efforts were made to preclude 

enigmatic conclusions and, at the same time, to make cost estimates on a 

sounder basis than in the past. In Technical Report 6, Haggart, Klibanoff , 

Sumner, and Williams (1978) develo/and presentHi resource-cost model that 

A A 

translates educational resources for each student into estimates of average 
' or standard dollar cost for his/her instructional program. The overall 
strategy for estimating cost is to provide an index that represents the 
labor-intensity of services without being confounded with regional price 
differentials, different accounting methods, etc. 
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Using the resource-costs, CE students in general, and Title I students in 
particular, were found to be offered. substantially higher levels of educa- 
tional resources, and hence more costly programs. Participation in CE 
differentiates the resource-costs for services offered much more than do 
poverty, achievement level, race, or any other characteristic^ 

In Technical Report 7, Sumner, Klibanoff, and Haggart (1979) related 
resource-costs to achievement to arrive at an index of cost-effectiveness. 
Because of the lowjfachievement levels of the children participating in CE 
and their relatively slow rates of achievement growth, the increased cost 
associated with CE appeared to be misspent (in the same way that money for 
severely ill and terminal patients appears to be <^t__ as effec tiye^spentV 
as y >*-*^'for mildly ill patients). It is important to point out, however, 
that the appearance may not tell the true story. Because we cannot obtain 
truly appropriate comparison groups, we do not know what would have 
happened to the achievement growth of the CE students if they had not par- 
ticipated. Based on the comparison groups we could form, however, CE 
programs did not appear to have an advantage over regular programs in 
terms of cost-effectiveness. 

The Effectiveness of Summer-School Programs. The study h^also examined 
the results of attendance at summer school, because members of Congress 
and program administrators want^to know if such attendance helps prevent 
the presumed progressive academic -deficit of low-achieving students. If 
attendance at summer school has positive academic effects insofar as the 
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attendees^w4HTnot 'fall back' to their achievement levels of previous 
years, then summer programs can be considered ^jr^a means of sustaining 
-th^school-year growth. 

Technical Report 8 (Klibanoff and Haggart, 1980) show^that attendance at 
summer school has little or no effect on the academic growth of the stu- 
dents who attend, especially the low-achieving students. Because th^find- 
ings are based on the study of summer schools as they presently exist (and 
the evidence is strong that they do not offer intensive academic experi- 
ences) , the non-positive findings should not be interpreted as an indict- 
ment of summer school^, as such, but an evaluation of the way they are 
presently organized and funded. Nevertheless, when instructional services 
delivered in summer schools were investigated, none seemed particularly 
effective in improving students' achievement growth. 

In the same report, the authors also addressed the hypothesis of •summer 
drop-of^| a hypothesis advanced to explain the presumed widening achieve- 
ment gap between regular and CE students. Essentially, this hypothesis 
states that CE students lose much more of their previous year's learning 
during the summer recess than do regular students. Data collected in the 
study fail to support the summer drop-off hypothesis: CE students do not 
suffer an absolute 'drop-off (although their achievement growth over the 
summer is less than that^fejp/regular students , as in the school year) . in 
any event, attendance at summer school does not have much o«-<^effect. 
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Special Studies of Allocations, Achievement, and Attrition. A number of 

subtfstudies ax^ presented in Report 13 (Hoepfner, Ed., 1981) that appljj 

^ 4- 
selected data to specific policy issue* or investigate in depth certain 

yi 

aspects of the complex data collected for the study. In response to the 
needs of Congress to have estimates o£ the numbers of schools and students 
that would participate in Title I under various changes in allocation 
procedures, national projections were made on such characteristics as 

poverty, region, and turban ism. Severed subd&tudies concentrate on how 1 

A 

the poverty of a school or district is or can be gauged. The report also 
provide^ information on where and to whom Title I services were then (1976-7 
being distributed. 

Attending more closely to achievement as a basis for tsh^I distribution of 
Title I services, studies reported on the nature of "targeting" of 
services to students and how teachers reach judgments of their students' 
needs for T ifrla i . Chapters also document the methods for selecting and 

developing tt© measures of reading and math achievement, functional literacy, 

v — • were* 
and attitudes to school that^n^ used throughout the study. The problems 

and advantages of out-of -level testing with low achievers axe also discussed, 

i 

along with data from the study that illustrate the issues. 

A 

The samples for the longitudinal studies ay-described in terms of the 

A 

changes that occurred from the original first-year sample. Analyses of the 
attrition of individual students are- also presented and some conjectures p r0,; 0 
about the expectable influences of the observed attrition on various 
analyses and findings a re pgavid e^C^ 
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Continuing CE participants receive more, and more costly 
services than discontinued e ney ^br regular students. 



• Regular students show greater achievement growth than CE 
participants, who in tum^ show greater growth than any 
of the discontinued (former) CE participants. 

• Students no longer in CE show greater achievement growth 
during the first year out of CE than they did in the 
previous year, when they participated in CE. 

CE Participation and the Achievement Gap. In Technical Report 12 (Zagorski, 
Conklin, Cooper, and Hoepfner, 1982), the achievement growth of CE partici- 
pants and of non-participants A^followed for three years. Findings indicate 
that participation in Title I to small but positive gains in achieve- 

pent that are greater than we would expect^ in the absence of Title I. 
Although the gains due to Title I as^not enough to lead us to expect eli- 

A 

mination of the achievement gap within a reasonable number of years, they 
%x*r enough to slow down its widening and in some cases to reduce it. 

To link achievement to Title I participation, students were studied year 



by year. The critical findings axgn 



9 
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• Title I reading participants wta ii»prove and 4 *re then 
discontinued from the program oo not back afterwards, 
but there i!s a noticeable fall-back for math participants, 

• New participants in Title I usually sho^ a recent history 
of achievement decline— and only a very modest reversal 
of that decline upon participation. 

• "Chronic^ three-year participants sho^j little improvement, 
and sta^at low achievement levels. 

• The gains made by Title I participants cannot be accounted 
for by the amounts or types of educational services they 

receive* 

1 



xiv <*: p ? 
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No striking evidence for the effectiveness of increased instructional 

services was found; nor were services found differentially effective for 

low and high achievers. Nonetheless, within the generally positive pic- 

ture for CE, compensatory services «ay more effective in improving achieve- 

A 

ment at the primary grades than at the later elementary grades. 

Effects of Discontinuation of Compensatory Servies. According to the 

findings in Technical Report 11 (Kenoyer, Cooper, Saxton, and Hoepfner, 1981), 

each year about one-third of the CE participants hav# their CE services 

discontinued, mostly^-due-^** relatively high achievement. Although these 

students subsequently receive reduced instructional services, their educa- 

tional growth does' not revert to previous low levels or to the levels of 
A ¥ 

current, comparable participants. No particular instructional services 

could be identified thafaccount for this continued growth. The tnoefy^ 

a A 

of the disadvantaged young student who becomes deprived of the presumed 
benefits of CE is a disturbing individual vision not confirmed in our 
study of large groups. 



About 60 percent of the students discontinued from CE programs were no 

bee**** 

longer qualified dim y*improved achievement^ 25 percent because their 

schools lost some form of CE funding^ and 15 percent becauae of promotions 

to grades in which there were no CE programs. Some specific comparisons 

among these groups of students showed: 

• The achievement level of the second two groups (above) was 
substantially lower them that of the first group, and lower 
by far than that for regular students. 
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Technical Report S^^f a resource book. It identifie^ all the variables and 
composites H hat hav e b eq^selected or devised for use in the Sustaining 
Effects Study. All measures^nd scales are described and rationalized. 
In addition, Report 9A serve^ as a companion volume 4*e^containjji^copies 
of all the data-collection instruments in the study except for a few that^~ 
fiXJj£j under copyright. 



The Effectiveness of Compensatory Education and the Effects of Instructional 
Services on Achievement Growth. Technical Report 10 (Wang, Bear, Conklin, 
and Hoepfner, 1981) addresses the effects of compensatory services on 
student development. It also examine^ t*£ instructional services and 
major dimensions of the educational process to describe the characteristics 
of programs that are effective in raising achievement. The analyses were 
based on the first-year data of the study. The central findings were that 
compensatory services have small but positive impacts on achievement— primarily 

at the primary grades for reading, but in all the elementary grades for math. 

A * 

Looking s pecifi< ^Ai^ at^ducational services and processes, the major fin- 

wort* 
dings m: 

• Regular instruction and tutor/independent work have small 
positive effects on achievement growth, while special 
instruction (small groups, special teachers, aides) do not. 

• Achievenent growth seems to benefit from use of more experienced 
teac hers, more frequent feedback on academic progress, and 
more itti^t ea cher fl fdevote^to preparation. It is hampered by 
classroom disturbances and by high concentrations of low-achievers 
in the school. 



xii 
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Successful Practices in High-Poverty Schools. The major objective of Report 16 
(Lee, Carriere, MacQueen, Poynor, and Rogers, 1981) was to identify and describe 
the instructional practices that are. effective in improving the reading and math 
skills of educationally disadvantaged students . Using intensive interview and 
observation techniques with the survey techniques employed in other aspects of 
the Sustaining Effects Study, the following factors were found associated with 
gains in achievement: 

• Greater achievement occurs in schools where principal and teachers 
are more experienced and work together in harmonious and coordinated 
ways. Where teachers are more experienced, curriculum matches the 
content of achievement tests more closely, but this may be the re- 
sult of teacher assignment policies. 

• The more attentive students are during lessons, the better they 
perform on achievement tests. Attentiveness can be improved when 
teachers spend more time on instructional (vs. managerial) acti- 
vities, where teachers are more satisfied and share educational 
views with their principal, and where teachers have responsibility 
for fewer students, so that less time is spent on independent 

(fequently off-task) activities. 
A 

• Teachers' common knowledge about and school-wide coordination of 
instructiony*w hat is uall q ft fcoordinated instructio^t is associated 
not only with achievement growth, but more directly with more active 
learning by students, better use of instructional staff, and more 
job satisfaction among teachers ♦ 

A structural model of the educational process showed how these and other factors 
are related to achievement. 



In a Description of Compensatory Services, presented in Report 18 (Poynor, 
Surace, and Lee, 1981), conpensatory programs were described in greater detail 
and were compared to regular programs in terms of classroom activities and prac- 
tices. Even in the relatively small sample of high-poverty schools studied, 
compensatory programs were found to vary in many "respects: 
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• There is variability in the regularity and duration of special 
services offered to students. While most schools offered daily 
services on a yearlong basis, there were notable exceptions, 
both between and within schools. 

• The nature of the special services differs widely in terms of 
staffing, use of materials, program enchases and techniques, 
relationshipV'to the regular programs, and location of CE classes. \ 
Although about half of the programs reported using diagnostic- 
prescriptive techniques,, the manner in which this was done varied 
considerably. 

Some commonalities were also found: 

e Although CE participants receive an overall higher amount of 
reading and math instruction, it is at the expense of parts of 
regular instruction. 

• ^Ho^clioolgy^^i^ey systematical ly monitored the progress of students 
once compensatory services were ended@ 

The various instructional settings were also studied. Pullout instruction was 
found to be associated with smaller instructional groups , more on-task behavior 
of students, more classroom harmony, a higher quality of cognitive monitoring 
by teachers, and greater organization of activities. Pullout provided more 
instructional time. 

The attitudes toward conpensatory programs were also investigated. Principals 
are generally well-satisfied with the effectiveness of their programs in terms of 
impacts on reading and math achievement. They perceived the impacts to spread 
to other subjects and to non^participants as well. Teacher's attitudes were 
more mixed. Negative attitudes stemmed mostly from the ways the programs were 
operated, and therefore appeared improvable by better understanding of program 
guidelines and improved administration. Little evidence was found for the 
stigmatization of participants in CE programs , either on the part of teachers or 
.^q^fellow students. \S' 2 5 _ , 
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Studies Still to be Done. The reports yet to cone from the study will 
address the general effects of educational practices on raising students 1 
achievement levels, with special attention paid to the practices found 
in CE programs in general and in Title I programs in particular. Impact 
analyses will be based on three-year longitudinal data. The extensive 
achievenent-data collected from overlapping cohorts of students in the 
three years will be used to describe *y patterns of educational growth 
over the years for various groups of CE participants and non^participants . 
Analyses of the three-year longitudinal data will allow us to examine in 
greater detail the sustained effects of compensatory<)feducation programs. 
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OVERVIEW 



Fifteen ye*rs ago. Equality ojp Educational Opportunity (EEO)^- 
concluded that schools exert little influence on achievement that 
is independent of social background. Consequently, the report 
declared, "the inequalities imposed on children by their hose, 
neighborhood, and peer environment are carried along to become 
the inequalities with which they confront adult life at the end 
of school. 11 

These conclusions are disturbing and controversial , yet extensive re- 
analyses of the EEO data have failed to overturn .them. The results 
of this study , drawing on extensive new data, qualify the earlier con- 
clusions, but do not overturn them. Our. analysis of the new data 
shows that schooling does have tangible effects on student achievement 
but not enough to counterbalance significantly the effects of back- 
ground • 

Probably underlying some of the reluctance to accept the conclusions 
of the EEO report were two substantial limitations of the data. First 
they were based on observations of students at a single point in time. 
Such data pose problems in establishing the direction of influence 
between schooling and achievement and in inferring the nature of stu- 
dents 1 experiences from comparisons among cohorts. Second, while back 
ground factors were measured at the individual level, school factors 
were measured at the school level. Thus, the influence of school 
factors was assessed without considering the large variation within 
schools in quality and amount of resources that students receive. 

With the. Sustaining Effects Study (SES) , we have the first 
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national survey to provide longitudinal data on the school 
experiences and academic achieveaents of individual students. 
These data have been eaployed in the present study within a 
secies of structural-equation aodels of the schooling-achieveaent 
process. The basic aodel is shovn below. 



Initial 

Academic 

Achievement 









School * 
Character- 
istics 


V 


School 
Experiences 


G —J 


Xater 

Academic 
Achievement 











Social 
Background 



The aodel indicates that early achievement, schools, and 
background all |Xnf luence later achieveaent'^ire ctlyj (paths A, C, 

F) and also indirectly through school experiences (coapound paths 

A 

BG, DG, EG) • 

Variables representing social background, school characteristics, 
and individual and classrooa experiences of students were 
coabined into coaposites and ver4 then entered into the aodel as 
possible "causes 19 of achieveaent. In the process of developing 
the coaposites, we deterained that the guantity of classrooa 
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instruction has a significant positive affect on achievement 

(part of path a) and that peer characteristics (parts of path?C 

A 

and 6) have a such weaker effect. 

Host iaportan^ ve found that the correlation betveen background 
and achievement is relatively constant (about .5) throughout the 
eleaentary years. On the other hand, our results clearly 
establish tangible effects of schooling on achievement. In 
explaining the coexistence of these tvo results, ve point to the 
following findings: 

• Academic skills are already closely related to social 
backarouni at the tiae of en£cv * nt3 first grade. 

• Educational resources are^JT distributed to students 
primarily on the basis of^acadeaic skills (path B) and 
the school attended (path 0) together. To be sure, there 
is a significant aaount of preferential treataent 
accorded to children of privileged backgrounds (path E) , 
but there are still important opportunities for . receiving 
school resources independenijof social background. 

• Despite the primary allocation of school resources on the 
basis of ability (path B) , the relationship of initial 
ability to socioeconoaic background results in a 
substantial association between background and schooling. 

• while the effects of schooling are generally appreciable 
(paths G and C) , they decline rapidly with increasing 
grade. The decline is particularly drastic for reading 
achieveaent, with no evidence of schooling effects in the 
later elementary grades. 

• The aost iaportant deterainant of a child's later 
acadeaic success is his earlier abilities or achieveaents 
(path A). 

Thus, schooling effects are too aodest to overcoae the acadeaic 
advantages of socioeconoaically privileged students. Even when 
such effects are at their naxiaua in the early years of 
schooling, the linkage of school resources to background, which 
is not only direct, but also indirect through the allocation of 
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resources to those with greater acadeaic skills, vorks to sustain 
if not increase the background-achievement relationship. Even if 
schools vere successful in lengthening the period over vhich 
educational experiences had a substantial iapact on acadeaic 
skills, this would probably only augaent the 
background-achieveaent relationship unless aajor changes vere 
aade in the way educational resources are currently distributed, 
to the point of according preferential treatment to those of 
disadvantaged backgrounds. 

In conclusion; the results of this study suggest that even if we 
were to increase the amount of educational resources available to 
students to levels near if not beyond the liaits of 
practicability, w» would not increase their acadeaic skills by 
auch nor jltlter^^ ^ the background-achievement 

relationship. If such results are disturbing, they are 
counterbalanced by three considerations. First, aany other skills, 
personal qualities, and life events unrelated to intellectual and 
social origins and to prior educational and occupational 
achieveaents deter aine the economic success of individuals in our 
society. Second, substantive changes in the kinds of educational 
resources or in the way they are delivered to stulents aay 
increase t.he effects of schooling independent of ^origins. -A-ad-^ 
finally, while coapensatory-education efforts aay be unable to 
alter substantially the relationship between background and 
achieveaent, they aay aake a difference to those who are 
disadvantaged by backgroundjby reducing the link between ability 
and resources. Such efforts, targeted at those a^: the margin of 
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society, may increase t)i^ probability of completing school or 
enough school to participate more successfully in the economic, 
political, and social life of th^ society* 
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CHAPTER 1. SCHOOLING AND EQUALITY OF OPPORTUNITY 



Previous research on the effects of background and 
schooling on academic achievement concluded that 
schools are unable to affect the relationship between 
social origins and achieveient that is established 
prior to the start of schooling. However, such 
research has been based on data with serious design 
liaitations and h^s only partially delineated the 
factors accounting for the perpetuation of the 
background- achievement relationship* 

The sustaining Effects Study provides an unprecedented 
array of data on the achievements and school 
experiences of a national eross^sectioR of elementary 
stulents for three years. These data are exploited in 
a series of structural-equation . models that are 
elaborations of a basic model similar to that employed 
in recent studies of the adult socioeconomic 
achievement process. These models are used to explain 
the stability of the background-achievement 
relationship throughout the elementary period. 



In the 1960s, a recurring assessment of American public education 

was that it failed, in one sense or another, to equalize 

achievement opportunities for children of different backgrounds 

(Clark, 1968; Coleman etal., 1966; Sexton, 1961). The most 

influential critical assessment. Equality of Educational 

Opportunity (EB0), concluded that 

• • • schools bring little influence to bear on a 
child 9 s achievement that is independent of his 
background and general social context . • • • [T]his 
very lack of an independent effect means that the 
inequalities imposed on children by their home, 
neighborhood, and peer environment are carried along to 
become the inequalities with which they confront adult 
life at the end of school. ♦ . • [Bjquality of 
educational opportunity through the schools must iaply 
a strong effect of schools that is independent of the 
child's immediate social environment, and that strong 
independent effect is not present in American schools 
(Coleman et al., 1966: 325). 
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This was not to say, the report noted, that schools hare no 
influence on achieveaent, but rather that what influence they do 
exert is stronqly linked to the student's social background. 
This conclusion has been reinforced and aore emphatically stated 
by critical coaaentary and extensive reanalyses of the EEO study, 
which have argued that because the influences of_ background and 
schooling are so intertwined, the EEO report overemphasized the 
influence of social origins by attributing all of the shared 
influence of. both factors to background (Averch et al. , 1972; 
Bowles and Levin, 1968a, b; Hayeske et al., 1972; Hosteller and 
Hoynihan, 1972; 0.S. Office of Education, 1970). 

While th*re is aarit to this criticisa, the EEO study was equally 
\ atporopriatelyj concerned withVassessing the effects of schooling 
independent of social origins, as distinct froa those effects 
that only" anhance the background-achieve sent relationship because 



backgrounds. Tet, it reaains unclear whether the lack, if any, 
of a substantial independent influence of schools on achieveaent 



acadeaic skills, to the favorable distribution of educational 
resources to children of richer social backgrounds, to the 
strong, combined effect of background factors and initial 
abilities, which are highly correlated, or to some coabination of 
these factors. 

■fhg' ^evidence to date explains only partially or with uncertainty 




schooling received by children of privileged 



is due to ^ aodest effect of schooling on the developaent of 
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the processes underlying ^gf^ perpetuation of the background- 
achieveaent relationship. Reanalyses of the EEO data and 
subsequent analyses of other data indicate that school factors 
hate sone effect on the development of academic skills, but these 
studies have been unable to identify particular resources, 
programs, or environments (including school facilities^ smaller 
classroom sjf^ classroom hoursjf^ ability groupingY jyx^ quality of 
teachers, curricula, or the student^ peer environment) as being 
consistently effective (Averch et al. , 1972; Jencks and Brown, 
1975; Jencks et al., 1972; Karweit, 1976; Nayeske et al. , 1972; 
Hosteller and Hoynihan, 1972; U.S. Office of Education, 1970). 
Hore significar^jl* the overall impression conveyed by these 
studies is that school influences are modest, although the 
guality of -4^^3Tta ^ available ^ has left these findings open to 
question. 

In contrast, social background, hovever measured, has been 
consistently found to be strongly related to academic achievement 
(Averch et al., 1972: ch, 3). Tet this finding has been based 
largely, if not solely, on cross-sectional data, so that what 
appears as a high degree of influence of background on (later) 
achievement is in large part indirect, through the close 
association between background and earlier achievement. Of 
course, the inclusion of earlier achievement along with 
background in the prediction of later achievement, as permitted 
by longitudinal data, would still leave the relationship between 
the two predetermined factors unexplained, but at least would 
more accurately represent the effect of bade ground on achievement 
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ov*r any given period and provide an indication of the degree to 
which the perpetuation of the background-achievement relationship 
depends on the effects of background net of initial ability* 

Finally, it is clear that background is substantially 
related to the quality of school experiences, as well as to 
achievement. Placement in advanced tracks and curricula within 
schools, attendance at better financed schools with 
socioeconomically privileged schoolmates, and exposure to 
pr^>rimary educational programs are all lore likely to be 
experienced by children of privileged backgrounds (Coleman et 
al., 1^66: ch. 2; Heyns, 1974; Hinckley et al. , 1978: ch. 5; 
Jencks et al. , 1972: ch. 2; Sexton, 1961; Wang et al., 1978: ch. 
3). Although disadvantaged children are more likely to 
participate in compensatory-education programs (Hinckley et al., 
1978; Wang et al., 1978), such programs appear unable to 
compensate fully for the educational experiences of 
socioeconcmically privileged students (flan- et al. $ 1981). 
Consequently, to the extent that the schooling process promotes 
academic achievement, it appears to perpetuate initial, 
background-related differences without providing a significant 
means for advancing achievement that is independent of social 
origins. 

It is the aia of the current study to clarify the effects of 
school factors on achievement, the extent to which the 
educational process perpetuates the background-achievement 
relationship established prior to entry into school, and the 
factors that account for the inability of schools to affect that 
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relationship. 



Drawing on data that overcome tvo 



ma jor 



limitations of earlier research, ve shotr that school effects are 



appreciable during the ?ary early years of the elementary period, 
but decline rapidly to extremely modest levels by the end of that 
period* Moreover, and more important? throughout the elementary 



relationship because their effects, though appreciable, are 

either modest or, when otherwise, are linked both directly and 

indirectly to background through initial ability, itself the 
primary determinant of later achievement* 

Limitations of Previous Research; Current Data 

As politically disturbing and scientifically controversial as the 
BEO conclusions hare beg^ T^ re analyses and studies independent of 



ESO have failed to overturn them* let, there has been an 
understandable reluctance to accept the report 1 s conclusions 
because of tvo major limitations, due in part to the relatively 
primitive state of educational theory (Bowles and Levin, 1968a, 
b; Cain and Satts, 1970; Hiche lson, 1970; Hosteller and Hoynihan, 
1972; Richer, 1975). ks long as these limitations persist, it is 
possible that our failure to find strong effects of schooling may 
be due to weaknesses in the data and methods thus far employed* 

Cvo88-Seetional data. S°st of the research to date has been 
largely or conplately based on cross-sectional data, that is, 
data based on observations of individual? at a single point in 
tiie. (Notable exceptions are the various studies using the 
Project Talent data on achievement in high school and beyond 
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[Shaycoft, 1967; Jencks al-, 1972; Je neks and Brown, 1 975 )• 
Other longitudinal studies have examined higlj^chool effects on 
educational attainaent rather than acadeaic achieveaent 
[Alexander and Eckland, 1975; Hauser et al* , 1976].) There ha-v^- 
^begji "several serious probleas posed by such data* First, we have 
been unable to determine the direction of causal influence 
between schooling and achieveaent* Thus, when ve find that 
achievement is related to better schools , it is unclear whether 
higher achievement resulted from selection into better schools or 
whether selection into such schools resulted from achievement 
(via its association with socioeconomic status) • 

Second, trends in student perforaance and its relation to 
background and schooling as reported by the BEO study^are based 
on comparisons aaong cohorts at different stages of their 
educational careers^ as if the experiences of these cohorts 
represented those of a single cohort advancing through school* 
It reeains unclear whether the experience of any single cohort is 
at all siailar to that constructed across the cohorts observed at 
any given aoaent. In particular, it is possible that differences 
aaong cohorts in the relation between social origins and initial 
acadeaic abilities account for the cross-sectional pattern of 
the background-achieveaent relationship* Thus, the pattern aay 
incorrectly indicate the relative^ longitudinal influences of 
b^ck^round and school factors on achieveaent* 

Finally, cross-sestional data on levels of exposure to schoolVresource^ 

concurrent with achieveaent levelstaay provide a poor indication 

J were. 

of the total resources to which students fcid buuj^ exposed up to 
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the point of achievement assessment* The resulting error in 
measurement of school experiences could increase the importance 
of background at the expense of school factors (Bovles and Levin, 
1969a; Hanushek and (tain, 1972)* 

Measures of School-Resource Exposure. Equally detrimental to our 
past efforts in finding reliable schooling effects has been a 
deficiency in our measures of educational resources allocated to 
and used by individual students (Bovles and Levin, 1968a; 
Hanushek and Kain, 1972; Bauser et al*, 1976; Richer, 1972; 
Smith, 1972) • Because of difficulties in measuring resource use 
at the student level, almost all previous studies— cross- 
sectional and longitudinal—have employed school-level aggregates 
of resources, expenditures, or characteristics as measures of 
students* experiences, thereby ignoring the much greater 

differences within than among schools (Heyns, 1974: in 

4 

particular, p« 1439, Table 1) ♦ By ignoring differences in 
resource exposure within schools, we have been forced to assess 
the relative influence of school and background factors among 
schools, with no assurance that this accurately represents the 



(Robinson, 1950) ♦ 

Until experimental data are available, our results will probably 
continue to be plagued by the confounding of background and 
school factors, taking the assessment of potential schooling 
effects problematic* Nonetheless, ve now have a fairly^r^c^body 
of longitudinal. data on ttre£ school experiences and ^. academic 
achievement*-** — aludeulft that has enabled us to reexaaine the 



relative influence of these factors 
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schooling process as it is currently constituted. The data are 
from the sustaining Effects Study (SES) . 

The three-year, mult^occasion design of the S2S and its 
inclusion of multiple indicators of family background, individual 
educational experiences, and achievement has provided a data base 
•that substantially overcomes the limitations of earlier 
data. The existence of longitudinal data on several 
cohorts of students for three years allows us to 
determine the temporal order of achievement levels, school 
experiences, and background characteristics and permits us to 
rely less on synthetic cohort constructions to view the academic 
careers of students. Second, the availability of data on the 
school experiences of individual students enables us to assess 
the relative influences cf schools, background, and initial 
abilities at the £te$el ) ^Kstuden^ and to take into 
account the variation in students' experiences within 
schools. 

\ Model of *he Schooling-Achievement Process 

The SES data permitted a modeling of the schooling-achievement 
process along lines well established by Blau and Duncan's (1967) 
studies of the socioeconomic and , academic 

achievement processes (Duncan, 1968, 1969; Duncan et al. , 1968; 
Hauser, 1969, 1971; Heyns, 1974; Hauser et al., 1976; Jencks et 
al., 1972). The essence of their model, which is mathematically 
formalized in a structural-eguation system or »path» model, is 
simple: status achievement is viewed as a "temporal process in 
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which later statuses depend , in part, on earlier statuses, 
intervening achievements, and other contingent factors" (Blau and 
Duncan, 196?: 202) . In other words, the socioeconomic careers of 
individuals are viewed as a sequence or chain of achievement and 
achievement- producing events linked by direct and indirect 
influences on one another over time. 

In the context of schooling, we suppose that the achievement 
process begins with the social and academic backgrounds with 
which students enter school. These f exogenous 1 or 
•predetermined* factors condition the child 9 s school 
experiences*- the curricula or tracks in which he is placed; the 
peers with whom he comes in contact; the teachers who serve as 
counselors, resource persons, evaluators, and role models; and 
the facilities, books, and equipment that are available to and 
used by him* In turn, his academic achievements depend on his 
school experiences, so that background and prior achievement 
influence later achievement through the schooling received. 
Finally, background and initial achievement directly affect later 
achievement (independently of the amount of schooling) • 

This simple conceptual model may be elaborated in several 

ways* First, if achievement and school experiences are 
oh 

measured -a^several occasions, the schooling process say be 
viewed as compose! of several temporally ordered stages of input, 
output, and feedback relations. Second, schooling and 
achievement can be decomposed into several subdisensions 
reflecting different areas or intermediate stages, as when peer 
and teacher influences are distinguished or achievement itself is 
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conceive! of as involving a atotivational as well as cognitive 
coaponent in a feedback relationship. And, third, the initial 
level of totivation can be taken into account as another 
exogenous factor, along with background and prior achievement* 

Previous discussions of educational opportunity have been 
dominated by concern over the relative importance of background 
and schooling. The Blau-Duncan conceptualization . of the 
achievement process in terms of a path or structural-equation 
modal represents a significant departure from this tack* 
The path model shifts attention to the status-transmission 
process itself , as relevant to schooling as 

to the adul*. socioeconomic achievement process of which Blau and 

Duncan (1967: 202-3) write. Instead of evaluating the relative 
importance of different causal factors by partitioning^ the 

variance explained^ 

• • • attention is focused on how the c a rases combine to 
produce the end result. ... [ W]e can indicate, 
first, the gross effect of the measured background 
factors or origin statuses • • • on • • . achievement. 
He can then show how and to what extent this effect is 
transmitted via measured intervening variables and, 
finally, to what extent such intervening variables 
contribute to the outcome* independently of their role 
in transmission of prior statuses. 

The research described in this report has been guided by the 
above conceptualization of the schooling process. The issue of 
the relative extent to which the process aerely transmits the 
parents' states to the child* s aehieveasnts--or provides an 
independent channel for developaent on the basis of initial 
achieveaent and iotivation--is addressed by a series of 
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structural-equation aodels that are elaborations of the eleiental 
model described above, liven the aodels, the direct and indirect 
effects of background, schooling, and prior abilities on 
achievement are assessed^ and issues relating to educational 
opportunities are addressed in teras of these effects. The 
■odels are based primarily on data for three years of four 
cohorts of ^lettentarj^school children in the SES» These cohorts 
were in grades 1 to 4 in the first year of the study. 

The Data 

The Population and Sample. The population surveyed under the SBS 
consisted of the first to sixth grades in public schools in fall 
1976. K saaple of the six cohorts, one for each grade, was 
followed for as aany as three school years, thus providing 
longitudinal data on student careers at overlapping intervals 
covering the entire eleaentary period. 

The study saaple is a national cross-section consisting of 15,579 
eleaentary students attending 242 public schools in the fall of 
1976. (This saaple is known as the sample for the participation 
study and is described along with other, related saaples in 
Appendix A below, Hoepfner et al. [1977], Breglio et al. [1978: 
appendices], and Hoepfner [1981].) The saaple was' drawn froa a 
population of 20 aillion eleaentary students in 62,500 public 
schools. Of the 242 schools in the saaple, 95 were purposively 
selected for follow-up in the next two years (1977-8 and 1978-9). 
The saapled students in these schools were followed a3 long as 
they proceeded through grades 1 to 6 in their schools during the 
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three years of the study. They were not followed beyond the 
sixth grade or upon departure or during absence froa the 95 
schools. (Further details regarding saaple, population, and 
saaple weights are contained in Appendix A.) 

Those students who were followed over at least one, two, and 
three years of the longitudinal survey are referred to as aeabers 
of the one-, two-, and three-year panels, respectively. This 
study is based on data for the cohorts of students in the fall 
1976 cross^section saaple and the three panels. The findings of 
substantive interest are based priaarily on the data for the 
three-year panel of cohorts 1 to 1, that isjfthose in grades 1 to 
4, respectively, in the fall of the first year, while soae 
preliainary findings— prior to aodel fitting— draw on data for 
the cross^section saaple and the one- and two-year panels. (The 
one-year panel includes cohorts 5 and 6 and the two-year panel, 
cohort 5.) 

Table 1-1 gives the original saaple sizes by cohort (as of fall 
1976) and the nuaber of students reaaining (after selection into 
the longitudinal survey and attrition) in the springs of 1977, 
1978, and 1979. 

The Data Base. This study drew on extensive data' on students' 
backgrounds, schools and school experiences, and acadeaic 
perforaance. Tjge student*s socioeconoaic and faaily background, 
hoae environaent, acadeaic aotivatioji, and outside activities 
relevant to acadeaic growth were assessed by a parent interview 
during the spring of 1977. Parents' education, occupation, and 
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• Tablt 1-1 

Crot ntf ction and Pantl Samplt Sists by Cohort 
(Grade in Fall 1976) 



Saatpls 






Cohort 






All 


' 1 


2 


3 


4 


5 


6 


Cohorts 


Cross-ssction (fall 1976) 


2,757 


2,490 


2,483 


2,380 


2,442 


3,027 


15,579 


1-ytar pansl (spring 1977) 


2,740 


2,484 


2,474 


2,374 


2,432 


3,012 2 


15,516 


2-ysar pansl (spring 1978) 


1,035 


934 


949 


827 


7151 


0* 


4,460 


3-yaar pansl (spring 1979) 


857 


793 


759 


557 


0* 


0 


2,966 



1 

2 Exclud«» 16 studtnts htld back ont gradt and still in tht study in tht third ytsr (1978-79) . 
Excludes 11 studtnts htld back ont gradt and still in tht study in tht second ytar (1977-78) . 



Income; faaily size and structure; and race/ethnicity constituted 
th* priaary assures of socioeconoaic background. The language 
spoken at hoae, the presence of reading aaterials there, and the 
parents' involveaent in the child's school provided additional 
indicators of the hose environaent. Indicators of acadeaic 
■otivation were provided by a few outside activities reflecting 
student initiative, such as hours spent reading. 

The student's school was characterized in tares of: the presence 
of certain facilities, expenditures, staff/student ratio, receipt 
of coapensatorygeducation funds, hours in the school year, use of 
half-day sessions, staff developaent activities, student body 
racial coaposition and acadeaic achieveaent level, and the 
education and experience of the (reading and aath) teachers and 
principal. The student's school experiences were recorded 
periodically with respect to the reading and aath curricula in 
teres of: the nuaber of hours of learning or instruction in 
various settings, participation in coapensatory prograas, and 

ERIC BISTCOfY AVAILABLE W u 3.18AJIAVA WOO T830 



exposure to teachers of various characteristics and employing 
various practices. 

Academic performance vas assessed by means of a set of 
standardized achievement tests, the Comprehensive Tests of Basic 
Skills (CTBS) • For most test levels, the reading subtests vere 
in vocabulary and comprehension; the math subtests, in 
confutation and concents* These tests assess basic academic 
skills rather than knowledge specific to certain curricula. 
'Vertical 9 scales vere developed from the reading, math, and 
combined scores in order to assess academic grovth over grade and 
test levels (Heaenvay et al«, 1978: ch. 1) . These scales <*-r^~ 
used in this study. They show high internal consistency 
(Heaenvay et al«, 1978: 42, 44) and moderately high test-retest 
reliability betver.n consecutive semesters and years (Heaenvay et 
al#, 1978: 47; Appendix B belov) • 

Details regarding the selection and construction of the 
instruments for acadeaic performance and school experiences, 
their administration periods, and the reliability of the 
variables and scales constructed from them -ftr»^~ provided by 
Heaenvay et al. (1978)* The instruments themselves (except for 



those under copyright) -*r$r'reproduced along vith the parent* 
interviev questionnaire in a report of the SBS Staff (1979). 
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CHAPTER 2. THE COMPONENTS OF BACKGROUND AND SCHOOLING 



To assess the relative influences of background and 
schooling on achievement and the aannet in which 
schoolinq and achievement affect one another over time, 
composites representing background factors, school 
characteristics, and individual-and-classroom school 
experiences vere constructed. In the course of 
developing these composites, the components of 
background and schooling that influence achievement 
vere examined. The most important variable of the home 
environment that appears to affect achievement is the 
kind of educational support and encouragement the child 
receives. scto^V* Jf**** is no support in the 

. . \ current data for the proposition that t he peer 
cct *c*i©ol Environment is the most important mriuenceVor even 
that it is a major and consistent. influence. On the 
other hand, JthfT sheer quantity of instruction has a 
significant, if molest, effect on achievement averaged 
over the elementary grades. 

A central guestion of interest, prior to the issue of the 
relative influences of background and school factors, concerns 
the components of these factors that encourage learning. Two 
school factors that have received some recent attention^ and on 
which we can bring some data to bear are the character of the 
student body and the amount of classroom instruction to which a 
child is exposed. in particular, a major conclusion of the EE0 
report was that the peer environment was the most important 
school factor in accounting for school-to-school differences in 
achievement. Furthermore, Hiley (1976) has suggested that the 
quantity of instruction has a significant impact on academic 
performance. To date, there has been no consistent evidence of 
positive effects of any school input and what evidence has been 
offered has been subject to question* 
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We assessed the influences of various school and background 
factors in the course of developing composites for use in 
structural-equation models of the schooling process* These 
composites represent background (B) , school characteristics (S) , 
and classroom and individual educational experiences (X) . (Por 
reasons discussed below and in Chapter 3, •schooling 1 J,^ measured 
by coaposites at two levels--the level of the school and the 
combined levels of the individual and classrooa.) The coaposites 
ap^. used in the models to assess the relative influences of 
background and school factors and to determine the manner in 
which they act through time and are conditioned by intervening 
achievement statuses. 

The primary motivation behind the development of the composites 
was to reduce the number of variables considered. This not only 
simolifie^ representation and interpretation of the effect of 
each set of factors in the models, but also reflect^ a reluctance 
to place much reliance on the effects of the individual 
components. This reluctance ^ the result of two facts. First, 
the effects of the variables evidence little stability across 
studies and are frequently negative because of the substantial 
intercorrelations among the variables. Second, the variables 
themselves only partially represent the relevant factors in any 
given area and ftre ^ftejy proxies for factors in other areas as 
well, thus making any strong interpretation of their effects 
problematic. 
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h problea with the use of composites, however, is that they tend 
to oversumaarize the data in two respects. First, they leave 
unanswered questions about the particular underlying factors that 
are important. Second, their construction from components of 
varying units of aeasureaent *ak*^ it difficult to interpret 
patterns of cohort similarities and differences at the composite 
level. Thus, in the course of describing the construction of 
each of the three coaposites, we will exaaine the underlying 
factors that appear to affect achieveaent. The variables 
included in the coaposites are used to describe and coapare the 
backgrounds and educational careers of the cohorts in Appendix B. 

The Variables Considered in the Coaposites 

The variables considered for each of the coaposites reflect the 

cuaulative evidence of previous research, but are limited by the 

data available. The evidence of earlier studies on the effects 

of faaily background are strongly suggestive of the kinds of 

advantages that accrue to children of higher socioeconoaic 

backgrounds (Coleaan et al., 1966; £lau and Duncan, 1967). The 

important background indicators reflect the degree to which the 

faaily carries out various educational^upport functions, such as 

socialization of academic motivation and encouragement of 

achieveaent, teaching and modeling of academically relevant 

skills, and provision of a stable socioesotional and financial 

environaent. The family's resources for and commitment to these 

tasks are reflected in its socioeconomic status^ its 

race/ethnicity^ its structure (number of parents present and 

number of siblings)^, and its behavior (provision of educational 
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materials, encouragement, assistance with homework, and 
aspirations for the child) • 

While the evidence regarding schooling components has been less 
certain, it is reasonable to suppose that support, aodels, and 
intellectual resources are provided and goals set not only at 
home but also in school, where teachers and peers are the chief 
socialization agents. This presumption is supported by, atong 
other evidence, the influence of friendship choices at school on 
p OS t-schooling aspirations (Caipbell and Alexander, 1965) and the 
substantial • dependence of socioeconoaic achieveaent on 
educational attainment, which in fact aediates the influence of 
social origins (Blau and Duncan, 1965: ch. 5). 

Ideally, we would like to have individual-level data on school 
experiences along all the significant dimensions. Because of 
practical difficulties in procuring such data, school and 
classroom characteristics must be ea ployed along with 
indiridual-level data. For example, where information on 
students 9 use of school facilities or on the backgrounds of those 
peers who serve as referent individuals and resource persons is 
impractical to obtain, the facilities of the school or the 
average socioeconoaic and academic statuses of schoolmates, or 
better, classmates, is used. 

Bithin tho study, there are class- and individual-level data on 



schooling a11 courses) in each year were recorded. In 

reading and math^such data were gathered by classroom setting 



some school experiences. 




hours of 
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and size and by type of instructional staff. The students 1 
reading and math teachers reported their professional backgrounds 
and teaching practices, such as use of ability (sub) grouping of 
classes and amount of homework assigned to students. 
Individual-level data were also gathered on participation in 
coapensatery reading and math programs. Finally, students were 
linked to hoaerooa teachers, thereby facilitating the treatment 
of class differences vithin schools and the measurement of 
classmate as vail as schoolaate characteristics. 

Among largorscale surreys, these data are a significant 
improvement in the measurement of exposure to school factors, but 
they likely capture only a saall part of the variation in the 
quality of school experiences aaong and vithin schools. In 
particular, we still know little about the kind and degree of 
attention a student receives in the classrooa (despite teacher 
reports of sone classroon-wide practices) , about the nature of 
school programs in which he participates, or about his actual use 
of resources and services. For exaaple, while our data on 
quantity of classrooa exposure includes nuaber of hours attended 
as well as offered, we do not know the number of hours of class 
attended to by the student. 

In the absence of an adequate representation of school 

experiences, it is possible to misrepresent two important 

relationships in the schooling process. First, it is possible to 

overestimate the influence of background on achievement, since 

some aspects of the child»s social origins may serve as proxies 

for unmeasured school experiences. Second, it is possible to 
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■isrepresent the overall direction of the relationship between 
background and school inputs. Soie inputs (e.g., •gifted 1 
programs, skilled teachers, Motivated peers) are sore likely to 
be received by children of privileged backgrounds, vhile others 
(e.g., compensatory or remedial prograas, special teachers for 
the academically handicapped) are sore likely to be received by 
socioeconoaically disadvantaged children. If the inputs measured 
are predominantly those sore likely to be received by privileged 
children, the overall association between background and school- 
resource levels will be positive. On the other hand, the 
relationship will be negative if the inputs measured are on the 
whole more likely to be received by disadvantaged children. 

fe have no complete cure for these problems, but to try to take 
into account class and school characteracteristics that are not 
measured, aggregate teacher and peer characteristics will be used 
as surrogates. Of course, the surrogates nay capture only part 
of the unmeasured variability in class and school quality and, 
more important their effects cannot be attributed solely to 
teachers or to the school environment as against other school 
factors* 

Construction of the Cosposites 

Bach composite was forsed by regressing later achievement on 

earlier achievement, cohort (a categorical variable) , and a set 
of components representing background or schooling factors. 
The inclusion of cohort in the regression meant that the 
effects of the remaining variables were wi thin-cohort effects. 
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These effects were assumed to be invariant across cohorts, so 
that selection of ths components and tStjr'calculation of their 
weights were based on the average experience of the cohorts* A 
description of the code categories for some of the variables 
considered^ whose scales are not apparent^is given in Table C-1 
(Appendix C) • 

In the case of the school-experience (X) composite, data on the 
coaponents were gathered each yaar^and thus the f earlier f and 
•later 1 achievement levels were the fall and spring of each 
school year for each cohort for which data were available. For 
the other two con posites- -background (B) and school 
characteristics (S), the • earlier 1 and • later 1 achieveaent levels 
were fall 1976 and spring 1979, respectively, for the three-year 
panel of cohorts. The background data were gathered only once 
(in the first year) and school characteristics were not only 
similar from year to year but also were conceived of as exogenous 
(and therefore fixed prior to the first exposure to classroom and 
individual educational experiences and to subsequent events in 
the student^? educational career) • 



Although the 9 later 1 achieveaent level used for the B and S 
composites could have been the spring 1977 measurement, the 
spring 1979 measurement was used to allow background and school 
characteristics to ex^rt their influences over the entire span of 
^fej^^^^erve^ ^SvS^earlier ach * eTe,lent accounts for a larger v 
portion of the true-score variance in later achieveaent as the 
intertest interval diminishes, there may be soae concern that the 

different regression procedures for the X composite on the one 
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hand and the B and S composites on the othar^in soae sense favor 
the latter. To be sure, aore components are likely to be 
included in the latter composites, resulting in greater 
proportions of explained variance in later achievement net of 
initial achievement. However, in the first place, as shown 
belov, in no case did the addition of a few components at the end 
of the stepwise procedures dramatically increase the explained 
variance in later achieveaent net of initial achievement. 
Second, it seems reasonable to consider the long-tern impact of 
relatively stable attributes such as background and school 
characteristics, which are likely to exert continuing influences 
throughout a child's educational career, while considering only 
the short-tern impact of classroom and individual educational 
experiences, which are much more variable over the years and 
whose impact^ presumably largely immediate. Finally, as noted 
belov, a more generous criterion of inclusion was employed for 

the X composite than for the B and S composite s^ to giv e ach oo ^ . 

^or-s«4ooi experiences 
-axrTir.'irr i Hut maximum opportunity to account for achieveaent. 

In forming the composites, each set of variables was considered 
independently; that is, the regression analyses for the 
background composite did not include school factors (for X and S) 
as regressors^and, similarly, the analyses for each of the X and 
S coaposites did not include the background variables or the 
variables of the other school factor. Because of the correlation 
among components for the three areas, this procedure no doubt 
affected the regression weights. For example, in the 
construction of the X composite some components probably 
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functioned in part as proxies for background factors^ and the 
regression coefficients for the school inputs alone probably 
represented the effects of both types of factors, Nevertheless, 
other factors were excluded in each case in order to give the 
components in each area the maximum opportunity to explain 
achievement gains. 

A stepwise procedure (maximum R* improvement) was employed to 
determine which components significantly contributed to the 
explanation of achievement gains, or, aore precisely, of later 
achievement nfet of initial achievement (within cohorts). Because 
of the large sanple size, addition to the adjusted coefficient of 
determination (of at least ♦OOI) --rathar than statistical 



determine the cutoff point for entry of a component into a 
composite. Adjusted R*, rather than B* alone, was used in order 
to discount the additional explanatory power of coaponents by the 
degrees of freedom they consuae, or conversely, the additional 
complexity they introduce into the composite. 

However, for the X composite, statistical significance at 
conventional levels was eaployed since the more restrictive 
criterion would have meant that no components would, have entered 
at all (see Table 2~6)Qajid — sioc^j^iven previous findings of 
limited schooling influences, we intentionally sought to give 
school experiences as much opportunity to account for achievement 
as possible, that is, we preferred to over* rather than 
underestimate the effects of schooling if any error were to be 
made. (k more generous cut-off in terms of adjusted R* is 
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indicated for the X composite in view of the fact that the 
adjusted R* with initial achievement and cohort taken into 



and S composites [ *7 1 3* However, even if the same selection 
criterion in terns of the multiple partial coefficient of 



other two, none of the school-experience variables would have 
entered their composite*) 

In the case of the B and S composites, an additional stepwise 
procedure was employed with fall 1976 achievement as the 
criterion and cohort among the predictors. The •significant 1 
predictors from this procedure (excluding cohort) were added to 
those selected by the first procedure^ and the regression weights 
were recomputed using as the criterion later achievement net of 
initial achievement and cohort* For the B composite, the purpose 
of adding the components from the second procedure was to 
construct a composite that would also be useful in addressing the 
question of the extent to which academic and social origins are 
related. For the S composite, which could also function as a 
proxy for background (neighborhood) factors, the second procedure 
was similarly motivated. Again, it is clear from the results 
reported below that the addition of these components did little 
to increase the explanatory power of the two composites at the 
expense of the X composite with respect to achievement gains. 

Of course, there are several alternative approaches to 
constructing the composites, among them, factor analysis, leading 
to the development of factor scoring weights; standardizing the 



account is substantially greater [»90] than .A*-* 




the B 




A 
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components and applying unit weights (Wainer, 1976); constructing 
coaposites by embedding the coa»pon*nts in the causal aodels and 
employing the aethod of sheat coefficients (Heise, 1972); and, in 
the case of school inputs, employing weights representing 
relative costs of the coaponents where possible (Haggart et al«, 
1978; Suaner et al., 1979)* All of these alternatives were 
considered, but we were interested in employing weights that. (1) 
were siaple to obtain? (2) would be easily developed for the 
cohorts as a whole throughout their educational careers, so that 
the interpretation of the coaposites would be invariant across 
cohorts and grades; and (3) would represent in soae sense the 
relative effectiveness of the components in producing achieveaent 
gains. In addition, in the case of school inputs, weights based 
on relative effectiveness were of interest in order to assess 
** effective 1 inequality of opportunity" (Coleman, 1972: 148), 
that is, th* extent to which resources measured in terms of their 
effectiveness--instead of their absolute amounts or costs—have 
been differentially allocated to children of differing 
backgrounds. In* any event, it is strongly suspected that the 
thrust of the conclusions drawn would not be significantly 
different whatever the weighting scheme (Vainer, 1976; Sumner et 
al., 1979: 26-7; Wang et al., 1979: ch. 3; see also the 
discussion of the X composite below) • 

A possible problem with the weighting scheme is that the 
composite constructed is used in the causal models to predict 
achieveaent, thus introducing the possibility, that a high 
dependence of later achieveaent on one factor, say, school 
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experiences, as against other factors, may be built into the X 
composite. The concern here is that we hypothesize that school 
experiences cause achievement and use the degree of achieveaent 
to define the degree of schooling. There are two considerations 
that would seea to litigate this problea. First, all composites 
were constructed in a sore or less siiilar tanner (except as 
noted above) ; thus, insofar as the relative importance of the 
various factors is of concern, each composite is given an 
opportunity to account for achieveaent in a siailar aanner. 
Second, in the case of classrooi and individual educational 
experiences (and probably in the other cases as well) , there is 
little difference in predicting achieveaent however the 
coaponents are weighted (Sumner et al., 1979: 26-7; Hang et al., 
1979: ch. 3). 

The B (Background) Composite 

The Components. The B composite consists of eight components 
selected from a set of 12 that were chosen to represent background; 

(1) Fathers education (FATHER), 

(2) Mothers education (BOTHER) , 

(3) Occupation of the household head (OCC), 

(4) Family income (INCOHE) , 

(5) Race/ethnicity (of parent respondent--RACE— 
classified as "majority" if white or Asian 
but not of Hispanic origin and "minority" 
otherwise) , 

(61 Number of parents present in the home (2PARENTS) 

(7) Number of books in the home for the child at his 
reading level (BOOKS) , and 

(8) Parents' attendance at school events (ATTEND). 
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These variables reflect both the socioeconomic status of the 
child* s faaily ana the kind of support he raceives that iioti Tates 

and facilitates his learning. (The other four variables con- 
sidered will be described shortly.) Many of these indicators have 

v*el( 

also been found by the ESO report to represant^ the backgrounds of 
students «e^" (Colenan et al. f 1966: ch. 3). The RaCE variable 
was constructed to reflect the siiilar acadeaic experiences of 
whites and Asians (Coleaan et al. f 1966: ch. 1). 

table 2-1 displays the pooled vithin-cohort correlations aaong 
the eight indicators and between thee and acadeaic achieveaent. 

although there is soae variation aaong the cohorts in the 
correlations, the pooled correlations reveal the basic patterns 
faithfully. First, it is evident that nost of the indicators are 
substantially interrelated and related to asadenic achievement as 
of fall 1976 (CTBSO) and spring 1979 (CTBS3) . Thus, it is not 



Tabla 2-1 

tool* Within-Cohort Correlation! of Background Variablaa and Aehiav«ant for Cohorta 1 to 4 



lack ground and Achliywnt Variablaa 



10 



1. r«th»r'« education IfMBW 

2. Hotter '■ education (MOTim) -*2 

3. Occupation of houiehold haad (OCC) .51 .40 - 

4. Famly incon» (WC0«) •« •« •» . 

5. lUce/ethnicity (MO) -'I „ . 

6. Praaanca of 2 paranta (2PMBRS) -00 .10 -0» .43 .33 

7. Nuaber of booka In horn (WOKS) -42 .40 .25 .34 .35 .21 

. Paranta' attandanca at aehool avant. («TtOO) .25 .27 .15 .29 .26 .16 .26 - 

9. Total eehleve-ent. fall year 1 (CTM0) .» .40 .25 .36 .36 .21 .44 .24 

10. Total achievement > apcin^ yaar 3 (CTM3) .41 .42 .25 .33 .34 .20 .43 .23 .79 



Note — Bach correlation la baaad on all caaaa In tha thraa-yaar panal of cohorta 1 to 4 for which data ere 
avSlablafor tha pair of variablaa Involved. Tha pooled vithin-cohort correletion ia tha pooled 
"thin-cohort oovariance dividad by tha equare root of tha product of tha appropriate pooled within- 
cohor? VaxSncSTTha pooiad within-cohort variancaa and covariancaa ara unweiohted (i.a.. einple) 
everaoee over tha cohorta of tha covariancaa and variancaa within aach cohort. 
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surprising that once a handful of wal^jUosen indicators are 
selected, there is little to be gained in the prediction of 
achievement by obtaining further information (Table 2-3) at 
generally increasing cost. 

Second, there is a great deal of stability in the relationships 
of the background variables to achieveaent over tiae within each 
cohort. This, together with the absence of any discernible trend 
in the correlations between background and fall 1976 achievement 
across all six cohorts £ Table 2-2^), indicates that the 
relationship* between background and achieveaent is invariant as 
the child progresses through school. While earlier evidence 
(Coleaan et al. , 1966: ch. 3) for . this proposition was based 
entirely on synthetic cohort data over the twelve years of 
schooling, the prasent data are for true and synthetic cohorts, 
albeit over a auch shorter interval. Thus, intervening school 
experiences — however currently distributed with respect to faaily 



Table 2-2 

Correlations of Fall 1976 Achievement With Background by Cohort 



Family Background Characteristics 



Cohort 


1 


2 


3 


4 


5 


6 


7 


8 


Cohort 1 


.42 


.41 


.32 


.39 


.36 


.21 


.39 


.31 


Cohort 2 


.40 


.41 


.29 


.35 


.35 


.19 


.48 


.25 


Cohort 3 


.39 


.40 


.31 


.38 


.44 


.22 


.51 


.25 


Cohort 4 


.40 


.40 


.29 


.39 


.38 


.19 


.48 


.23 


Cohort 5 


.38 


.40 


.30 


.36 


.38 


.22 


.48 


.26 


Cohort 6 


.39 


.40 


.30 


.34 


.36 


.14 


.46 


.26 



Note. — Family background variables are numbered as in Table 2-1. 
Each correlation is based on all cases in the cross- 
section sample for which data are available for the pair 
of variables involved. 
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background and effective in advancing academic skills — have 
little impact on the the relationship between background and 
achievement, a relationship that is well established before entry 
into elementary school. 

By the same token, if schooling has little effect on the 
inequalities with vhich children begin their educational careers, 
it also does not reinforce these inequalities. It is important 
to recognize that, at the very least, the schooling process (as 
currently constituted) does not in any sense increase the 
predictability of greater academic achievement for children of 
hiqher socioeconomic backgrounds— at least not through the 

elementary years. In Chapter 3, ve will examine the elements of 
the schooling process that tend to result in a perpetuation of 
the background-achievement relationship despite the effects of 
schooling on achievement and the existence of important 
opportunities for receiving school resources independent of 
social origins. 

Pinally, and perhaps most significant; Table 2-1 reveals that the 
education of the child *s parents and the availability of books in 



predictor is BOOKS, a behavioral indicator presumably more 
subject to response error and (upward) bias than demographic 
indicators such as parents* education* Ve shall find in Chapter 
3 (Figure 3*2 and Table C-2) that the correlation between the B 
composite and initial achievement for each cohort in the 
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three-y*ar panel is not much greater than the correlation between 
initial achievement and BOOKS alone for the cross-section sample 
(Table 2-2). (The exception for cohort 1 is not surprising, 
given the low reading levels of children at their entry into 
school.) This performance of the BOOKS indicator is particularly 
impressive when we consider that the composite consists of seven 
other indicators, all selected and weighted to maximize the 
prediction of initial achievement and achievement gains. In 
combination, the strength of BOOKS and parents* education over 
other socioeconomic background variables (such as IHCOHB) in 
predicting achievement (see also Table 2-3) suggests that the 
development of academic motivation (Katz, 1967), the valuing of 
learning, and the acguisition of academically relevant skills 
(such as learning habits and verbal skills) may be among the most 
important advantages that parents of higher socioeconomic status 
provide their children in the early years. 

The stepwise regressions for defining the background composite 
entertained four variables in addition to those that finally 
entered the composite: 

(1) size of place of residence, 

(2) Languages spoken in the home, 

(3) Size of the sib group less than 18 years of age, and 

(4) Presence of newspapers and magazines in the home. 

It was determined by preliminary analyses that the sex of the 
parenTL 
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reliable conseguence. (This is not surprising, given that there 
were few students in father-only homes, and thus there was not 
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much variation in the sqx of tho parent absent*) But, in order 
not to treat the absence of either parent s imply as aissinq data 
on father's or ■other's education, a duany variable indicating 
whether or not either parent was absent (2 PARENTS) vas included 
along vith the parents 9 education variables (one of vhich vas 
coded •<)• in the absenca of the relevant parent) • 

The Stepwise Procedure. Table 2-3 sumaarizes the results of the 
stepwise regressions of fall 1976 and spring 1979 achievement scores 
on the background components for all cases with complete sets of 
data. The table shows the variable entered at each step up to term- 
ination, the total adjusted R for all variables entered up to that 

Tabic 2-3 

Stepwise Regressions for the Background Composite With Spring 1979 
end Fall 1976 Achievement as the Criteria 

m _ ^ . . ^ . Increase in 

Step Component Entered Adjusted R2 Adjusted R 2 

Spring 1979 (N-1,831) 



X. 


rail 1976 achievement and cohort 


.705 




2. 


Number of books in home (BOOKS) 


.7X4 


•009 


3, 


Mother's education (MOTHER) 


.7X7 


• 004 


4. 


Race/ethnicity (RACE) 
Father's education (FATHER) 


.7X9 


• 002 


5, 


• 720 


•00X 


6. 


Remaining S background variables 


.72X 


<.oox 



FaXX X976 (N-9,964) 



X* 


Cohort 


.740 




2. 


Number of books in home (BOOKS) 


.780 


•048 


3. 


Mother's education (MOTHER) 


.799 


• 0XX 


4. 


Race/ethnicity (RACE) 


.804 


.005 


5, 


Father's education (FATHER) 


.807 


.003 


6* 


Parents' attendance at school events (ATTEND) 


.808 


.001 


7, 


Occupation of household head (OCC) 


.809 


.001 


8. 


Family income ( INCOME i replacing FATHER) 


.8X0 


.000 


9. 


Remaining 6 background variables 


.8X2 


.002 



Note. — The first stepwise procedure is based on the unweighted cases in the three- 
year panel of cohorts 1 to 4 for which data are available on the criterion 
and all the predictors considered. The second procedure is based on the 
unweighted cases cohorts 1 to 4 for which data are available on the 
criterion and all the predictors considered. 
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point, and the increment in adjusted R from the prior step. At the 
points where termination occurs, six components are included in the fall 
1976 analysis and four in the spring 1979 analysis for a total of 
seven different variables. Adding the variable reflecting number 
of parents present in the hone— a variable that is integrally 
related to oarents 9 education as defined above, the B composite 
was built from eight coaponents. 

It is of interest that the variable enterei in each of the first 
four steps is identical in each procedure. Apparently, as noted 
above, the number of books in the hoae for the child and his 
parents 1 education are among the most iaportant indicators of the 
kind of hoae environment associated with academic achieveaent. 
This is true even for spring 1979 achieveaent after achieveaent 
and grade of the student in fall 1976, vhich account for aost of 
the explained variance, are taken into account. 

It is also of interest that a handful of background indicators 
suffices to account for aost' of the variance in achieveaent that 
can be explained by background variables (at least those 
considered). Even if one uses the multiple-partial coefficient 
of determination rather than B*, vith cohort taken into account, 
for CTBSO the coefficient increases from #268 to •277--a gain of 
only *009--vhen the remaining six background variables are added 
after termination of the stepwise procedure. Similarly, for 
CTBS3, vith cohort and CTBSO taken into account, the increase is 
from .054 to .060— a gain of .006--vhen the remaining eight 
background variables are added. 

63 
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The S (School Characteristics) Composite 



The Components. The S composite consists of five components 
selected from a set of 20 chosen to represent school characteristics 

(1) The racial composition (percent white or Asian, 
but not of Hispanic origin) of the student's 
grade at the school (SCH-RACE) , 

(2) The average academic achievement of the grade 
in the school in the fall of 1976 (SCH-CTBS) , 

(3) The educational attainment of the school's 
principal (PRINCIPAL) , 

(4) The level of compensation given teachers for 
inservice training at the student's school 
(TRAINING) , and 

(5) The presence of a central library at the school 
(LIBRARY) . 

are 

The remaining 15 school characteristics wefgr*: 



(1) Presence of a reading resource center at the 
school, 

(2) Presence of a math resource center at the school, 

(3) Per-pupil expenditures, 

(4) Size of regular instructional staff and administra- 
tive staff relative to enrollment, 

(5) Size of special instructional and counseling staff 
relative to enrollment, 

(6) Receipt of compensatory-education funds by the school. 

(7) Number of hours of instruction in the school day, 
by grade, 

(8) Use of half -day sessions by the school, by grade, 

(9) Frequency of staff development activities, 
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(10) The school's reading and math teacher/Vs/ average 
ecucation, ^ 

(11) Their average teaching experience , 

(12) Their average extent of inservice training in 
their areas of specialization, 

(13) Their average number of recent college courses 
in their areas of specialization, 

(14) The principal's administrative experience, and 

(15) His recent extent of 'staff development 1 training. 

The Stepwise Procedure. Table 2-4 presents the results of the 

stepwise regressions for school characteristics and is parallel 

in fora to Table 2-3. Although, as indicated in the table, only 

foar variables should have entered the S coaposite, a fifth 

variable--LIBRARY--was incorrectly entered froa earlier, 

preliain*ry results. This error vas not detected until all 

analyses had been coapleted. However, the inclusion of LIBRARY 

in the coaposite in all likelihood had no effect on the 

conclusions drawn in Chapters 3 and 4. The correctly constructed 

coaposite correlated .89 with the S coaposite for all cohorts but 

the fourth, for which the correlation was .85. In addition, the 

iiproveaent in the explanation of achieveaent resulting froa 

inclusion of the fifth coaponent was virtually nil, as indicated 

/y 

in Table 2-4. Pinally, and acst iaportant; the generally saall 

A 

influence of the S coaposite on achieveaent that is aanifested in 
the aodels of Chapters 3 and 4 would probably have been exhibited 
all the aore had the additional coaponent been excluded. 
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Tablt 2-4 



Stepwise R*9rtssions for tht School Ch*r*cttrittict Compotitt With Spring 1979 
and Pall 1976 Achitvwtnt as tha Critaria 



Stap 


Component Entarad 


m . . . « 9 Incraasa in 
Adju»t.d*2 Mjust<|dR2 


Spring 1979 (N»2,766) 



1. Fall 1976 aehiavwant and cohort 

2. Racial composition of school toy grada (SCH-MCE) 

3. Principal's education (PMNCIFAL) 

4. Teacher intervice training < TRAINING) 

5. Remaining 17 school variables 

6. School (92 levels* replacing the 20 school 
characteristics variables) 



Fall 1976 (N»10,032) 



.709 

.714 .006 

.716 .001 

.717 .001 

.720 .003 

.726 ~ - 005 



1. Cohort 

2. Average fall 1976 achievement of school by grade (SCH-CT6S) 

3. Remaining 19 school variables 

4. School (22*3 levels* replacing tha 20 school 
characteristics variables) 



Note. — The first stepwise procedure is based on the unweighted cases in the three- 
year panel of cohorts 1 to 4 for which data are available on the criterion 
and all the predictors considered. The second procedure is based on the 
unweighted cases in cohorts 1 to 4 for which data are available on the 
criterion and all the predictors considered. 



.646 

.739 .094 

.739 -.000 

.724 -.015 



As in the case of background factors, a few of the 20 school 
factors are sufficient to account for the bulk of the explanatory 
povar of all. Moreover, consideration of school as a qualitative 
factor did not yield a sufficiently large improvement in the 
explanation of later achievement, given initial achievement 
several years earlier, to warrant its use in lieu of the measures 
of school characteristics available. As for the explanation of 
initial achievement itself, the substitution of school for 
SCH-CTBS resulted in a decreient in adjusted R*. (This is 
■athenatically possible for two reasons. First, adjusted R*, 
which takes into account the degrees of freedoi for regression 
and the resaining degrees of freedoi for error, can decline as 
BEST COPY AVAILABLE ^ =? ISA.IIAVA YflOO T238 



variables are added to a model if those variables add little to 
B*. Second, in the case at hand, even R* vis less for cohort and 
school than for SCH-CTBS alone* Normally, this^ would not occur, 
bat here SCH-CT3S represents average initial achievement [CTBSOj 
by cohort [nested] within school for all students in the sanpled 
schools, while the A NO? A model vas fitted only to those students 
in the study sample [Table 1-1] and excluded cohort- by-school 
interactions*) 

The results of the stepwise procedures for the B and S composites 
bear on tvo conclusions of the BSO report regarding the relative 
influence of background and school factor Sj and the kinds of 
influences that schools exert* If one compares the predictive 
power of background and school-level schooling factors with 
respect to initial achievement (fall 1976) or later achievement 
(spring 1979) net of initial achieveient (Tables 2*3 and 2-4), it 
is clear that background characteristics are much aore potent in 
tvo respects* First, despite the substantial correlations aaong 
the background variables, the improvement in prediction obtained 
froa considering additional background variables at any given 
point in the stepwise regression is greater than the improvement 
with respect to school characteristics under the same conditions* 
Second, using the same criterion as a cut-off, point, more 
background than school variables provide information about 
initial achievement and achievement gains* This superiority can 
in part be explained by the fact that the background variables 
are at the student level while the school variables are at the 
school-within-grade level* Nevertheless, even when two 
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background *ariables--race and achievement— ate aggregated to the 
school-vithin-grade level, they retain the tost highly correlated 
with individual achievement, as shown in Table 2-5* Indeed, the 
Magnitudes of these correlations are on the same order as that of 
the background variables, which are not aggregated, with 
achievement (Tables 2*1 and 2*2)* Clearly, then, it is not 
sinply the differences between levels of seasuresent that explain 
the ^differenee^ between background and school factors in 
accounting for initial achievement and achievement gains* Either 
school factors are less potent or we have measured the wrong ones 
and/or measured poorly the ones we have. The latter alternatives 
become increasingly less plausible as the number of studies 
considering diverse sets of school factors in appreciable numbers 
increases* It is likely that schooling influences, if stronger 



Tabla 2-5 

Poolad wi thin-Cohort Correlations of School Charactaristics, 
Achiavo»ant, ar.d background for cohorts 1 to 4 







1 


2 


3 


4 


s 




School Charactsrl sties 












1. 

2. 
3. 
4. 
5. 


Avaraga Achiivosant in school and grada, foil yaar 1 (SCK-CTBS) 
Proportion vhita or Asian in school and grids, ysar 1 (SCH-RACE) 
Tsschsr inssnrics training (TSAUtTHC) 
School library (USKAM) 
Principal's aducation (WJICXWLJ 


.65 
-.00 

.02 
-.20 


.21 
.00 
-.17 


-.05 
.02 


.01 






Aehiavaasnt 












6. 
7. 


total achiavaaant, fall yaar 1 (CXSS0) 
total achiava»ant t spring yaar 3 (CSSS3) 


.52 
.43 


.34 
.29 


.00 
-.02 


-.02 
.01 


-.11 

-.15 



Sackground Characteristics 

0. rathsr's aducation (F ATWCT ) 

9. Hothsr's aducation (MOTTO) 

10. Occupation of houaahold haad (0CC) 

11. Family ineos* (XHC0NE) 

12. Racs/sthnicity (MOD 

13. Prasancs of 2 parents (StARDfTS) 

14. Husfear of books in horn (BOOKS) 

15. Parsnta' attandancs at school agents (ATTEMO) 



.40 


.17 


-.10 


.04 


-.05 


.39 


.22 


-.OS 


.04 


-.07 


.27 


.15 


-.04 


-.00 


-.05 


.46 


.35 


-.OS 


.00 


-.14 


.51 


.77 


.16 


.00 


-.16 


.26 


.31 


.01 


-.00 


-.16 


.39 


.32 


.01 


.02 


-.10 


.2S 


.19 


-.04 


.01 


-.OS 



Not*. — tach correlation 1* baa*) on til cuii in th« thr««-y«»r panal of cohort! 1 to 4 for which data ara 
artilabla for tha pair of variablaa involvod. Tha poolod with in -cohort eorralation ia tha poolad 
with In -cohort eovarianca dividad by tha aquara root e' tha product of tha appropriata poolad within- 
cohort variweaa. tha poolad within -cohort variancaa and eovarianeaa ara unwaifhtad (i.a., alapla) 
avaraaaa ovar tha oohort* of tha covarlancaa and variancaa within aach cohort. 
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than apparent at the school level, must be measured at the 



background factors. Our results on background and schooling 
influences when individual-level data on schooling are available 
in fact support this supposition, as reported under the X 
composite below. 

e\/'i<le 

All of this . does not mean that school-level factors are 
completely ineffective. The addition to adjusted R* for spring 
1979 achievement due to the 20 school variables considered after 
cohort, fall 1976 achieve men t^fand the eight components of the B 
composite (. 006)^ compares favorably with the addition due to the 
B components after cohort, fall 1976 achievenen^fand the school 
variables (.009). (Although not all of the 12 background 
variables considered are included in this comparison. Table 2-3 
shows that the remaining background variables add less than .001 
to adjusted H*.) Thus, each set of variables contributes to the 
explanation of achievement gains net of the other. Though 
background is clearly more important, it seems unlikely that the 
net contribution of school factors, which is due to components 
completely uncorrelated with the former, simply represents 
additional unmeasured background characteristics. 

If the influence of school factors is appreciable, can we say 
anything about the particular factors that contribute to 
achievement gains? Stepwise procedures have a notorious 
reputation for being »blindly empirical* in the way the 
predictors are selected. In the present context, this reputation 



individual level as well in order 




BEST COPY AVAILABLE 



2-24 



69 



seems deserved; in other words, we do not believe such can be 
Bade of the particular school components selected or ojE their 
order of inclusion. 

Tvo of the school characteristics that describe aspects of the 
school other than the peer environaent (PRINCIPAL, TRAINING) vere 
entered over all the other such characteristics, but are in 
general negatively related to the socioeconomic background and 
achievement of the student (Table 2*5) and exhibit relatively 
strong negative effGCts on achieveaent gains (Table 2-9). Such 
effects are .implausible. Nevertheless, the tvo characteristics 
may ^represent some aspect of the school environaent or program, 
afr boit aagativs^ ^** which does affect achieveaent in a positive 

manner. Since the* composite itself, rather than the individual 

* 

is 

coaponents, ^ of interest, these tvo characteristics vere 
retained despite their uninterpretable behavior. 

The significance of the school context variables--SCH-CTBS and 
SCH-RACE— in the S composite^ is of greater interest because of 
earlier suggestions (Coleman et al., 1966: ch. 3) that the peer 
environment is an important influence on academic achievement and 
indeed is more important than the character of the school itself. 
, Evidence for this proposition within our data is weak. Consider, 
^ftrs*^ the prediction of the student 9 s initial achievement 
(CTBSO) by school characteristics. The school average 
achievement at the same point in time (SCH-CTBS) is by far the 

single most important predictor (Table 2*5) and indeed is more or 

so fluency 

less sufficient by itself (Table 2-4). Part of this is due to 
the fact that the correlation between the tvo achievement 
ER ? C BEST COPY AVAILABLE 2 . 25 70 3J8AJIAVA YSOO T238 



measures is inflated by the inclusion ot the student f s ovn 
achievement in his grade's school average* But the bulk of this 
relationship is due to the assortment of students among schools 
by achievement and background characteristics. The average 
achievement of the student's grademates alone tells us as much 
about the differences between schools as the does the identity of 
the schools themselves (excluding cohort-by- school interactions)^ 
in terms of accounting for the student 9 s ovn achievement* In 
addition, the average achievement of the student 9 s school is 
highly correlated vith his ovn socioeconomic background (Table 
2-5) • Thus, 'vhen ve examine the static relationship betveen the 
student's ovn achievement and that of his grade and school, much 
of that association is due to the fact that his peers 9 status is 
a proxy for the student 9 s ovn background. 

Of course, there may still be a residual influence of school 

context after background and other school characteristics are 

controlled. Since such influence vith respect to achievement 

gains is of primary interest, consider the prediction of 

achievement in the spring of 1979 (CTBS3)^ net of fall 1976 

achievement (CTBSO) and cohort* It has been suggested (Coleman 

et al., 1966: ch. 3) that the racial mix of the student body is 

of major importance among school factors in accounting for 

school-to-school differences in achievement. while our stepwise 

procedures vithout consideration of background factors appear to 

support this, i>nce those factors are taken into account, SCH-RJtCE 
A 

contributes virtually nothing. Thus, *here is no evidence in our 
data for the influence of racial composition of the student body 

2—26 ^1 
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that cannot tore plausibly be accounted for by initial 
achievement and background alone* 

On the other hand, the school average achievement explains a 
stall additional (adjusted) proportion of the variance (#002) in 
spring 1979 achievement net of cohort, initial achievement, 
background, and the |5£he r^l^sc hool characteristics considered* 
However, this increment is still substantially smaller than the 
increment due to the noncontextual school characteristics after 
cohort, initial achievement, background, SCH-BACE, and SCH-CTBS 
are taken into account (•009)* Thus, our data provide no 
confirmation of the greater importance of contextual factors* 

Moreover, one can always attribute the residual influence of 
context to unmeasured aspects of initial achievement, background, 
and school characteristics other than ^th^r^peer environment* 
Hence, while the small effect of SCH-CTBS is suggestive of some 
peer influences within the school environment, it is by no means 
demonstrative* Other studies have indicated effects of peer 
socioeconomic status, academic ability, and behavior on 
educational and/or occupational aspirations, educational 
attainment, and academic performance relative to that of peers as 
measured by grades or class rank (Alexander and Eckland, 1975; 
Alvin and Otto, 1977; Campbell and Alexander, 1965; Duncan et 
al*, 1968), but there is none of which we are aware offering 
corroborative evidence of peer influences on academic achievement 
as measured by standardized t«sts* It seems reasonable to 
suppose that such effects are likely to exist with respect to 
academic achievement as well, but that they are small--at least 
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at the school level—as In other areas of achievement (Hauser et 
al. f 1976). 

Finally, we note for future reference that whatever components 

underlie the effects of schools on achievement, it is precisely 

because of the factorial complexity of the S composite, 

particularly as a surrogate for neighborhood and background, that 

it appears as an exogenous factor in our models and is separated 

froa individual- and classrooa-level educational experiences. 

This°e^ables us to treat the conposite as a measure of school 
A 

characteristics or as another measure of background when 
decomposing the explained variance in later achievement and 
individual school experiences or when evaluating the total 
effects of the various sssgenous factors on the scar; 



The X (School-Experience) composite 



The Components, the X composite consists of nine components 
selected from a set of 12 chosen to represent school experience: 

(1) The average academic achievement of the student's 
homeroom (HR-CTBS) , 

(2) The racial composition of the homeroom (HR-RACE) , 

(3) The average teaching experience of the reading and 
math teacher in years (TCHR-EXP) , 

» 

(4) An indicator of whether or not the student received 
compensatory educational services in reading and/or 
math (CE) , 

(5) Attendance in weeks during the school year (WEEKS) , 

(6) The hours of regular instruction in reading received 
by the student during the school year (REG-READ) , 
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(7) The hours of special instruction in reading 
(SPL-READ) , 

(8) The hours of regular instruction in math 
(REG-MATH), and 

(9) The hours of special instruction in math 
(SPL-MATH) . 

The remaining three school-experience variables considered were: 

(1) The student's reading and math teachers 1 average 
education, 

(2) Their average extent of recent inservice training 
in their areas of specialization, and 

(3) Their average number of recent college courses in 
their areas of specialization* 

Tha instructional hours were obtained fro* teacher reports of the 
student's: (1) attendance in reading or oath classes of varying 
sizes, instructed by the (regular) •classroom 1 teacher or a 
•special 1 reading or aath teacher, (2) receipt of assistance froa 
teacher aides, other students, or adult volunteers, and (3) 
independent seat work* (The foras on which the teachers reported 
a student 9 s tia«* in instruction or independent learning did not 
define the tews 9 classrooa' [ hereinafter, •regular 1 ] and 
•special 1 teacher or distinguish •regular 1 froa •special 1 
independent learning* Presuaably, special teachers could have 
taught both advanced and disadvantaged students*, on balance, 
however, ^ipecial instruction was given^ore^to disadvantaged 
students [Table 2*8 below]* ) 

Actually, the foras for reporting instructional hours contained 
10 categories of instruction aaong the three areas* Wang et ai*, 
(1981: ch* 3) collapsed these categories into three— regular 
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instruction, special instruction, and tutorial/independent work— 
and found no significant difference in the prediction of 
achievement using their three categories instead of all 10. For 
simplicity, we further distributed the nuaber of hours spent in 
tutorial/independent work equally between regular and special 
instruction and retained only the latter two categories. 



available on a yearly basis, the composite was formed for each of 
the three study years, although the components and their weights 
are identical for each year. 

In selecting the components for the composite, statistical 
significance at conventional levels was used as the criterion, as 
previously noted. See Table 2-6 • It turned out that an a level 
of .10, .05, or .01 would have made no difference in the results. 
Although tvo of the four classroom-exposure variables (REG-READ, 
SPL-READ, REG-HATH, and S PL -MATH) --one in reading and the other 
in math— were not significant, all four were retained because of 
the integral relationships between regular and special classes. 
ghe. ontr nart " mm m — th e aelmtlua — of — tto* nine components of the 

composite. 

A 

With individual* and classroom- level data on schooling, we can 



f again yaddressj the same issues that were raised in considering the 

S composite. Here, however, we consider the prediction of the 
spring test at the end of a school year, given the spring 
measurement of the previous year (or the fall measurement, in the 
case of the first study year). 
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Table 2*6 



Stepwise Regressions for the School-Experience Composite 
With Spring 1977 Achievement as the Criterion 



Step Component Entered Adjusted R' 



1. 


Fell 1976 achievement (CTBS0) and cohort 


.900 


2. 


Receipt of compensatory education (CE) 


.901 


3. 


Attendance in weeks during year (WEEKS) 


• 902 


4. 


Student's reading and math teacher's teaching experience (TCHR-EXP) 


.902 


5. 


Average achievement in student's homeroom (HR-CTBSJ 


.902 


6. 


Hours of special reading instruction received during year (s PL-read) 


.902 


7. 


Racial composition of student's homeroom (HR-RACE, replacing HR-CTBS) 


.902 


8. 


HR-CTBS (re-entered) 


• 902 


9. 


Hours of regular math instruction received during year (REG-HATH) 


• 903 


10. 


Remaining 3 school variables 


• 903 



Note. — The stepwise procedure is based on the unweighted cases in the one-year panel of 
cohorts 1 to 6 for which data are available on the criterion and all the pre- 
dictors considered (N-14,442). 
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Table 2-7 exhibits the proportion of the residual variance in the 
spring achievement scores of each year, net of initial 
achievement and cohort, that is accounted for by all the 
components of the B and X composites and by various subsets of 
these. (In this table, 'schooling 9 refers only to the factors of 
the X composite.) For those accustomed to the coefficients of 
determination of achievement in cross-sectional data, the 
proportions of residual variance in later achievement explained 
by background and schooling may appear small, 'but they are 
nonetheless appreciable, ranging from four to seven percent. 
(The proportions would be larger if ve had not also removed 
initial achievement and cohort from the background and schooling 
components as veil.) 
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Table 2*7 



Proportion of Residual Variance in Later Achievement, Net of Initial Achievement and Cohort, Explained 
by Background and Schooling Factor* and Various Components of Schooling for the Three Study Years 

Study Year 

Variables 



All background and schooling components 
Background 
Schooling 

Background, net of schooling 
Schooling, net of background 
Classroom context # net of background 

Classroom context, net of all other schooling components and background 
Quantity of instruction, net of background 

Quantity of instruction, net of all other schooling components and background 

Note. — For each of the years, later achievement is the spring achievement score for the year. For the 
later two years, initial achievement is the spring score of the previous year, while for year 1, 
it is the fall score of the same year. 



1 


2 


3 


.041 


.056 


.070 


• 027 


.034 


.036 


.022 


.034 


.043 


.019 


.022 


• 027 


.014 


.022 


.033 


.000. 


.005 


.008 


.000 


.004 


.009 


.007 


.008 


.011 


.005 


.006 


.011 



The table shows that the influences of background and schooling, 

though sosewhat varying over the three years, are relatively 

equal on balance, whether we consider the addition due to 

background or schooling alone or the addition of each after the 

other is already taken into account. The fact that there is both 

a substantial reduction in the contribution of either factor when 

it is considered after the other and a substantial contribution 

of each factor net of the ot he r^ indicates that the two factors 

are interrelated, yet have distinct^* direct effects. In 

particular, considering the nuaber of background indicators 

eaployed and the little addition to H* likely to cone fros 

inclusion of other such indicators, the schooling contribution is 

appreciable and probably robust (in a statistical sense). Thus, 

with schooling experiences eeasured within schools— at the levels 

of individuals and classrooms— and with longitudinal data on 

achievesent, we have soae palpable evidence that schooling eakes 
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a difference* In particular, it appears that, averages over the 
elementary grades, differential educational experiences of 



development of the students 9 academic skills in any one school 



find that schooling influences are particularly strong in the 
earliest years and diainish rather rapidly as the child 
progresses through school (see chapters 3 and <l)»~ In short, the 
relative effects of background and schooling depend on grade 
level, but the effects of both averaged over the elementary 
education period are clearlj significant* 

For some tite now, we have knovn that, there are substantial 
differences in adult socioeconoiic achievement between those who 
conplete aore and those who coaplete fewer years of school (Blau 
and Duncan, 1967; Jencks et al*, 1972)* Common sense tells us 
that schooling also takes a difference in academic achievement 
insofar as some are denied (for whatever reason) opportunities to 
attend school* Several earlier studies (reviewed briefly in 
Jencks et al., 1972: 81~8>) provide some evidence consistent with 
this notion* In particular, when schools have been closed for 
periods of time because of extraordinary events (e*g*, a 
teachers 9 strike) , achievement scores have suffered* In 
addition. Hey ns (1 97 8) has found greate r gains in read ing 
achievement during the school year than during the summer period 
for elementary students* Our current results suggest in addition 
that, among students who do attend school, their various 
educational experiences produce some variation in academic 



students within and among schools have as much impact on 




< - -ti tf * h 



omes from whi c h th e y c o y ff* Later, we will 



skills* 
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Perhaps of even greater interest than the relative influences of 
background and schooling is what the results suggest about the 
roles of classroom instruction and peer influences on the 
student's academic development* Wiley (1976) proposed that the 
guantity of classroom exposure has an appreciable impact on 
acadeiic achievement, but Karweit's (1976) extensive reana lysis 
of the EEO data, on which. Wiley based his conclusions, failed to 
confirm his results. Our earlier evidence regarding the effect 
of peer characteristics averaged by school was that such effects 
were small and in fact not at all the primary aspect of school 
influences. This leaves the question whether the characteristics 
of students in tfyf* smaller and more homogeneous classrooms^within 
which there is presumably greater interaction among students - "" 

would [Bettef ^accountJ for the variance in their achievements* 

/' 

Table 2-7 displays the additional proportion of variance in 
academic growth explained when the classroom context (HR-RACE, 
HR-CTBS) and the guantity of instruction received (WEEKS, 
REG-HEAD, S PL -READ, REG-HATH, SPL-HATH) are considered after 
background^ or after background and the remaining school- 
experience variables. Clearly, the influence of separate 
components of schooling can be quite small, but there is an 
appreciable influence of quantity of instruction in each of the 
years, consistent with Wiley's suggestion. Although there is 
some influence of classroom context in two of the three years, 
such influence is dominated by that of instruction and thus is 
not at all the single most important school influence, as 
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previously suggested (Colsa&n et al., 1966: ch. 3). (Of course, 
the classrooa context is eeasured at the classrooa- level while 
the hours of instruction received are Measured at the 
individual-level, but we have no better aeans^ of representing 
peer influences (^ within this stnd ^T Segregation of the 
instructional hours to the class^level would alter the leaning of 
those variables.) 



Table 2-8 gives soae indication of the relationship between the 
school-experience variables on the one hand and background and 
achieveisnt on the oth-r^^h*^ say explain v*^ the observed 
difference^ in ths influences of context and instruction -ec©^" 
Although the characteristics of the student* s hoaerooa are highly 
correlated with his achisveaent, they are also highly correlated 
with his background. The reaaining schooling variables are less 
strongly related to achievement, but are also nore independent of 



Tabl. 2-* 

Fooled with in -Cohort Correlation! of School Exparlancaa. 
Achlavaaant. and Background for Cohort! 1 to 6 





variables 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1. 


Average achievement in homeroom, fall year 1 (HR-CTOS) 




















2. 


Proportion whit* or Asian in hoaerooa, year 1 (HR-RACE) 


.€0 


















3. 


Average experience of teachers (TCHR-EXP) 


.13 


.08 
















4. 


Participation in compensatory education program(s) (CZ) 


-.27 


-.27 


-.10 














5. 


Attendance in week a (WEEKS) 


.19 


.02 


.03 


-.10 












6. 


Hours of regular reading instruction ettendad (REG* READ) 


.03 


.01 


.09 


-.17 


.15 










7. 


Hours of special reading instruction attandad (SPL-READ) 


-.12 


-.08 


-.10 


.27 


.10 


-.35 








e. 


Hours of regular math instruction attended (REG-MATH) 


-.01 


-.02 


.04 


-.11 


.12 


.43 


-.15 






9. 


Hours of special math instruction attandad (SPL-KATH) 


-.13 


-.13 


-.09 


.22 


.09 


-.16 


.43 


-.38 




10. 


Total achievement, fall year 3 (CTSSJf) 


.56 


.35 


.08 


-.34 


.15 


.10 


-.21 


.06 


-.15 


11. 


Total achievement; spring year 3 (CTlfl) 


.51 


.34 


.11 


-.35 


.16 


.11 


-.22 


.07 


-.15 


12. 


Father's education (FATHER) 


.36 


.20 


.08 


-.23 


.18 


.07 


-.11 


.00 


-.07 


13. 


Mother's education (MOTHER) 


.38 


.26 


.08 


-.23 


.20 


.07 


-.10 


.02 


-.07 


14. 


Occupation of household head (OOC) 


.27 


.18 


.06 


-.16 


.11 


.02 


-.05 


.01 


-.06 


IS. 


Family incoma (XftCOHE) 


.42 


.37 


.07 


-.21 


.19 


.03 


-.08 


-.01 


-.08 


16. 


Race/ethnicity (RACE) 


.47 


.77 


.07 


-.25 


.02 


.03 


-.10 


-.00 


-.13 


17. 


Presence of 2 parents (2PRJKHTS) 


.23 


.31 


.04 


-.09 


.08 


-.01 


-.03 


.01 


-.05 


It. 


Number of books in horns (BOOKS) 


.39 


.35 


.05 


-.22 


.12 


.04 


-.10 


-.01 


-.06 


19. 


Parents' attendance at school evants (ATTEMD) 


.22 


.14 


.04 


-.10 


.17 


.06 


-.05 


.01 


-.05 



Nota. — Each corral at ion is baaed on all caaes in the cross-section sample for which data aro available for the pair 
of variables involved. 
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background. While there is son* indication that compensatory 
educational services and special reading and math instruction are 
received more by academically and socioeconoaically disadvantaged 
students, the relatively greater independence of the 
noncontextual schooling variables froa background probably 
accounts for their stronger residual influence. 

The only fact Barring the present results on the influence of 
classroom hours is that the effect of special reading instruction 
is negative^ Table 2-9 . It is unlikely that this service 
actually reduces achieveaent. Rather, it lore likely reflects 
differences in other characteristics associated with selection 
for this service and not sufficiently taken into account by the 
variables enployed. once admitting this possibility, ve must 
also admit that these uncontrolled characteristics may reflect 
the academic and social backgrounds of the students rather than 
receipt of other, unmeasured services that have a positive impact 
on achieveaent and that are negatively related to receipt of 
special reading instruction. 

h countervailing consideration, however, is -eh-^J tilB \ effect of 
the total configuration of classroom hours for any given student 
- is posltiy f^ To be sure, the negative coafficient for SPL-BEaD 
in the X composite means that it is possible to obtain a negative 
overall number of (weighted) classroom hours. Indeed, the 
portion of the X composite that is due to the four hours 
variableSj-*tonjy is negative for between .7 and 1 percent of the 
sample in each of the three years. However, this is an extremely 
small percentage of the cases. Thus, it makes sense to treat the 
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Teble 2*9 

Raw and standardized Co«fficiant» of tha Ooaponanta in the Background, 
School-Chart ctariitici, and School-Experience Cc«posit«s 



Coefficient* 



Component* 



Raw 



Standardized 



Background Cherecterirtic* 



Ftther** education (FATHER) 
Mother's educetion (MOTHER) 
Occupation of household head (OCC) 
Family income (INCOME) 
Race/ethnicity (RACE) 
Presence of 1 parent (1PARENT) 
Number of books in home (BOOKS) 



(ATTEND) 



4*408 
4*264 
-•341 
-.565 
5*541 
77816 
2*055 
• 160 



• 108 
*072 

-.007 
-•029 

• 035 

• 041 

• 059 

• 001 



School Charecteristics 






Averege echievement in student's school and grade (SCH-CTBS) 
Racial composition of student's school and grade (SCH-RACE) 
Teecher ineervice treining (TBAZNZNG) 
Principal's educetion (PRINCIPAL) 
School librery (LIBRARY) 


.012 
3*776 
-4*214 
-20.511 
12*449 


.005 
.019 
-.028 
-*057 
.020 



*077 


.030 


2*398 


.043 


• 263 


.013 


-4*760 


-.053 


• 667 


.024 


• 012 


.014 


-.020 


-.020 


• 024 


.018 


.043 


.026 



School Expariencss 

Avsrsga schisvwsnt in studsnt's hoMrooa (HR-OTS) 
Racial composition of >tud«nt'> hoaarooa (HR-RACE) 
Studsnt's rssding and aath tsschsrs' tssching sxpsrisncs (TCH-EXP) 
Rsctipt of compsnsstory sducstion <CE) 
Attsnduict in wssks during yssx (WEEKS) 

Hours of regular rending instruction rscsivsd during yssr (REG-READ) 
Hours of spscisl rssd&jg instruction rtcsivsd during yssr (S PL-READ) 
Hours of rsgulsr «ath instruction rscsivsd during yssr (REG-MATH) 
Hours of spscisl sa th instruction rscsivsd during yssr (SPL-MATH) 

Hots. - Ths cos«osits cosfficisnts sr. bsssd on ths poolsd within-cohort corrsl.tions in Tabls 2-1 
and Tabls 2-7, sxcspt that hsrs fsthsr's sducstion or «othsr's sducstion is codtd 0 for 
ths purposs of computing ths cosfficisnts if hs or shs is abssnt frosi ths horns. Also, a 
dusMy vsriabls rsprsssnting ths prsssncs of only ons parant is ussd instssd of a dummy 
vsriabls rsprsssnting ths prsssncs of both parants, as in ths ssrlisr tablas. 

overall coefficient for the total weigLtttd hours within the X 

coaposite as positive, since if we considered it as negative, we 

would have to consider the weighted hours to be negative for o?er 

4 

99 percent of the cases! (The weightei sue » a x can be 

4 i=l i i 

written as G J ^jj > i x i x i "Presents one of the four classroon 

hours variables, cb i * a ± for every i, and c is an arbitrary 

constant in sign and sagnitude. If ve took the effect c of the 
4 

weighted su*^ t0 bt n«9»tive, then the sun itself would be 

negative for altost all cases.) 
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Finally, as noted in Table 2-9, the coefficient for CE is 
negative and is fcfa^ largest in magnitude when the components are 
standardized, as in the case of special reading instruction, the 
sign of the coefficient probably reflects aspects of initial 
achievement and background that not sufficiently taken into 
account. Thi *' together with the site of the contribution of the 
CE component* nay raise tke'concern that the effects of the 
school-experience composite on later achievement^ reported in 
Chapters 3 and J^may be overestimated, particularly for cohort 1, 
which exhibits the strongest effects. However, exclusion of the 
CB component made little difference; the two composites— with and 
without CE— were so highly correlated that t*^3if ferences in the 
effects for cohort 1 were inconseguential. 



Component Weights for the Three Composites 

Table 2-9 reports the raw (metric) and standardized coefficients 
for the components in each composite. The standardized 
coefficients were obtained by using the pooled within-cohort 
variances. 

^Por the B and S composites, *tf variances of the components and 
criterion were computed as simple averages of the cohort 
variances across the four cohorts in the three-year panel. Por 
the X composite, ^Kariances of the components and criterion 
were computed as weighted averages of the cohort variances for 
each year and cohort for which data were available over the three 
years of the study. Since three years of data were available for 
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grades 3 to 6 while only one and two years of data were available 
for grades 1 and 2, respectively, the covariances for the latter 
were weighted by 3 and 1*5, respectively, while the retaining 
covariances were equally weighted* 

(Sample weights were not computed for the two-year panel* 
Although such weights could have been computed as they were for 
the cross-section and three-year panel, the means and covariances 
for the second year were computed for the weighted three-year 



The magnitudes of the standardized coefficients give some sense 
of the relative weights of the components in each composite* For 
example, a standard deviation increase in BOOKS has a greater 
effect on CT3S3 (all other things being equal) than does a 
standard deviation increase in INCOME* 

For reasons already given. It would not be productive to attempt 
a substantive interpretation of the weights* The weights simply 
define composites that are predictive of achievement gains and 
that presumably reflect the factors of interest* Moreover, 
standardized coefficients are not very meaningful for dichotomous 
variables (°.g», PACE, CE) and the FATHER, BOTHER* and 1 PARENT 
variables are Integrally related and meaningful only in their 
natural (raw) units. However, even the metric coefficients are 
in some cases suspect* For example, these coefficients imply 
that a child's achievement will be greater if he has only one 
parent than if the missing parent were present and had attained 



panel, except for cohort 5. 



In 




computed on the unweighted two-year panel for simplicity*) 
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only eight years of schooling*** — tsr^» This seeas unlikely. In 

A A 
addition, not auch can be Bade of the negative coefficients for 

» 

soae coaponents. We have already noted the reason that soae of 
the coaponents of the X coaposite have negative coefficients. In 
addition, there are negative coefficients for soae of the B 
coaponents, reflecting •suppressor 1 effects (Lord and Novick, 
1968: 271-2) . Here ve have an exaaple of an oft-occurring result 
in regression analyses: when a nuaber of positively and 
substantially related predictors are included in a regression, 
the signs of the coefficients of soae of the weaker predictors, 
which vould be positive if the stronger predictors were excluded, 
becoae negative. If the coaponents with the negative 
coefficients were excluded, the other, positive coefficients 
would generally decrease. The result is that since INCORB is 
positively related to BOOKS, the increase in the B coaposite due 
to an increase in BOOKS tends to be partially offset by an 
increase in IHCOM as well. If IMC ONE were excluded froa the B 
coaposite, the effect of BOOKS vould decline. One could oait the 
suppressor variables froa the coaposites, but at soae loss in 
accuracy of prediction (R«) of (later) achieveaent. 

Finally, ve note that the large negative coefficients in the S 

coaposite led to s scores that vere on the average negative. 

result" Wea-use 
This ^ poses no substantive probleas,^sinee^» the aean of the 

variable has no effect on its path coefficient, whether aetric or 

standardized. 
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Conclusions 

Wtok 

-to — tirr-senta** — ©^constructing three composites to represent 
background and school factors in aodels of the schooling process, 
we found that, although the underlying components of the 

factors are difficult to disentangle, both factors 

appear to contribute to achievement gains. The tost important 

characteristic of the hose environment that appears to produce 

achievement gains j is the kind of educational support and 

encouragement the child receives, at school, the child* s sheer 

quantity of exposure and attention to ins traction (assuming a 

proportionate relation between hours attended and hours attended 

to) apoear to produce achievement gains, is found no support for 
A 

th* proposition that the peer environment at school is the most 
important school influence. Indeed, the effects of the peer 
environment measured at the school-level are veakj and those 
measured at the classroom- level are not consistent over the three 
years of the study. Finally, we found that while background 
factors are significantly more important ta — c-o apirio e n — 1$ 
school-level factors in the explanation of achievement gains, 
once classroom- and individual- level data on school experiences 
are taken into account, the direct influences of schooling and 
background (averaged over the elementary grades) are 
substantially similar in magnitude within any given year. 

In the next two chapters, we use the three school and background 
composites in models that *wi^not only provide an additional 
assessment of the relative importance of schooling and 

background, but also indicate how these affect . achievement over 
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tine. The appreciable direct effects of schooling on achievement 

found in this chapter^nust be reconciled with the perpetuation of 

the background-acbic?eient relationship that ^established prior 

ate© 

to school. He ¥44jk"examine the parts of the schooling process 
that account for frhycoaxistence of these two results. 
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CHAPTER 3. THE SCHOOLING-ACHIEVEMENT PROCESS 



k basic structural-equation aodel of the schooling 
process indicates . that educational resources are 
distributed to studejte^N primarily on the basis of 
acadeaic skills an«* T f»^school attended rather than 
social origins. To^bt-^sure, there is a significant 
amount of preferential treataent accorded to children 
of privileged backgrounds above that which they would 
receive if the school they attended depended solely on 
their abilities and if the resources they received 
depended solely on their school and abilities. Tet 
there are important opportunities for receiving school 
resources independent of social background. Despite 
these opportunities, however, the strong association 
between background and abilities established prior to 
schoolingtin coabination with a significant degree of 
preferential treataent accorded to socioeconoaically 
privileged children * results in a substantial 
association between schooling and background. 
Moreover, while schools exert a tangible influence on 
achievement, the effects decline rapidly and Markedly 
with increasing grade. The decline is particularly 
drastic for reading achieveaent, with no evidence of 
schooling effects in the later grades. 

A fundamental observation to be explained by any model 
of the schooling process is that the correlation 
between background and achievement remains essentially 
constant throughout the elementary years , although the 
association is stronger in reading than in math* This 
perpetuation of the background-achievement relationship 
is the result of (1) the strong, combined effect of 
highly correlated background and ability factors, (2) 
the favorable distribution of school resources to 
children of privileged backgrounds^(which, of course, is 
the very phenomenon that compensatory program^ attempt 
to mitigate) , and (3) the generally modest effect of 
schooling on achievement* Even if the preferential 
treatment accorded to socioeconomically privileged stu- 
dents were completely eliminated, the impact on the 
background-achievement relationship would be insignifi- 
cant because of (1) the modest effects of schools, (2) 
some remaining association between background and 
schoolinq due to the correlation of each with initial 
achievement, and (3) the predominant importance of 
earlier achievement in the determination of later 
academic success. 
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In this chapter, we describe a structural - equation system or 
•path* nod el that formalizes our causal assumptions about the 
schooling process ^described in Chapter 1. We then examine how 
background and schooling influence achievement over three years 
among the four rc*oKorts \ observed/. Next, we discuss how 



educational opportunities say be assessed in teras of the aodel. 
Finally, we consider the differential influences of background 
and schooling on reading and nath achievement. 

The Basic Model 

Our basic aodel of the schooling process is depicted in the form 
of a path diagram, Pigure 3-1 . This model, elaborated in 
various forms, lias at the heart of the analyses throughout this 
study. 

The diagram suggests that the child's social and academic origins 
affect his schooling, which in turn affects his achievement. The 
effects of origins are presumed to be both direct and indirect 
(through schooling). 

Further, the model assumes a correlation between initial 
achievement and background factors (represented by a cur\red, 
double-headed arrow between the two) rather than a causal 
dependence of the former on the latter. This is done, first, 
because some background factors— for example, parents' interest 
in the child's achievements and provision of educative 
materials— may be a consequence as well as a determinant of 
achievement to that point, especially in later years of his 
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3-2 




Initial Academic 




(SES, Family Structure, etc.) 



Figure 3-1 
A Basic Model of the Schooling Process 



schooling. Seconl , both the parents* socioeconoaic status and 
the child's own achietaaent aay depend on prior factors, such as 
inherited intelligence. In short, the association between 
initial achievement and background is unlikely to be due siaply 
to the dependence of the foner on the latter. Consequently, the 
association is left unexplained in the aodel by postulating both 
factors to be 'exogenous l , as further explained belov. 

Statistically, the aodel aay be written out as a systea of two 
•structural 1 equations, one for school experiences (X) and the 
second for l»ter achieveaent (A L ) : 

(3 1) X * Bx * BxA 0*° * BXBB * * X 

[ncloMn^ as c^rcsSoCS 
Each equation is a regression equation^ those Tariables 

having direct effects on the variable of interest^) i-actrrdgd — 

^ugresscr*^^ Acadeaic and social background <A 0 , B) are 

'exogenous 9 variables because their values are deterained 

•outside the systea', that is, in a nay unexplained by the systea 

and taken as given, vhereas the other, • endogenous ty variables 

(X, A.) are deterained by the exogenous variables and the 

•disturbances 9 (e x , tp^) in the way described by the systea, as 

specified by the 8s. 

In the nomenclature of structural-equation nodeling, the variable 

i 

of interest whose behavior is explained by a given equation is 
the 9 current endogenous 9 variable, while the regressors are 
•predetermined 9 variables, which say include other endogenous 
variables as well as exogenous variables, as in the equation for 
Al# The 6s are 9 structural coefficients^ 9 path coefficients 9 
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(particularly when the variables are standardize*) , or simply 
•(direct) effects. * 

The system of equations (3.1) provides an underlying • causal* 
structure that explains the covariances among the endogenous 
variables. For example, if the disturbances are uncorrelated 
with one another and with the random exogenous variables,, we can 

' by 

see^fr^substituting the right hand side of the first equation 
for the variable X in the second equation^ that the covariance 
between A L and X will be a function of the structural 
coefficients and the variances and covariance of the two 
exogenous ^v^r tables. In a similar manner, the model also 
explains S^f* covariance relations between the endogenous 
variables and the random exogenous variables. The covariance 
structure of the random exogenous variables themselves is taken 
as given and left unexplained. 

The model is not subject to test as it stands because it 
perfectly accounts for the covariance structure of the variables. 
Its purpose is to provide an interpretation of the relationships 
observed on the assumption that the covariance structure arises 
from the model. This process is the inverse of th*t-^ using the 
observed relationships (the covariance structure) to test the 
plausibility of the posited aodel. Assuting the aodel is true, 
however, one can test various special cases that constrain 
certain effects. We shall refer to the full underlying aodel 
(which is not subject to test) as 'saturated' and to any aodel 
derived therefroa that places certain restrictions on the 
structural parameters and thereby allows a test^as • unsaturated^/ 
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Haxiaun-likolihood estimation of the effests in the nodal and 
likelihood-ratio hypothesis testing under the assumption that the 
disturbances and randoi exogenous variables are independent 
across observations and normally distributed are veil established 
(Land, 1973; Theil, 1971: 460-1, 52U-5; Joreskog, 1973, .1977; 
Joreskog and Sorboa, 1978). These proceduras are employed as the 
basis for statistical inferences throughout. Further details 
about the procedures are. provided as particular aodels are 
discussed. 

The basic aodel of Figure 3-1 provides a aeans for a siaple first 
assessaent of the extent to which schooling exerts an independent 
or compensating influence on achieveaent grovth. With only two 
aeasureaents of achieveaent and a single period of schooling 
between neasureaents, the causal scheae is straightforward. If 
the direct effects of background and initial achieveaent on later 
achieveaent decrease and if school experiences becoae 
increasingly important and independent of background over tine, 
use of the aaxiaua observed interval between achieveaent 
aeasureaents should cast school factors in the aost favorable 
light. In addition, by eaploying the aaxiaua test-retest 
interval, we allow the true change in achieveaent scores and the 
variance in intervening influences to be saxiaal, so that pretest 
is less likely to account for aost of the variance in posttest 
siaply because of test reliability or short- teru trait stability. 

If schools exert a significant independent influence on acadeaic 
achieveaent, then we should find that the tatal resource exposure 
over the three-year period has substantial direct conseguences 
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for achievement in spring 1979^ both in absolute tens and 
relative to the direct and indirect influences of background 
(unless our Measures of school experiences are inadequate 
or off-target) • Resource exposure should also exhibit substan- 
tial independence of background. 



/ in* 

1 models used in <*irt$ assessamjfr-oy school-and background 



Hodif ication of the Basic Kodel 
The actua 

influences involve a slight Modification of the model in Figure 

3*1, motivated by tvo considerations. First, school 

characteristics were essentially constant over the three years of 

th* study. Second, and mors imocrtan^ in the absence of 

St 

adequate controls for neighborhood and comMunity characteristics, 
school characteristics May be - surrogates for — tkg*r* Thus, 
aggregate and global characteristics of the schools are treated 
as exogenous. 

Once school characteristics are controlled, other schooling 

variables such as classroon characteristics and individual 

educational experiences can /Tore safel^ be/ attributed^to 

schooling ([entirely S£5ee a scnool experiences are endogenous, 

^ 1 Because 1 

effects of aggregate and global classrooa characteristics vere 

coabined with individual experiences (as described ,in Chapter 2) 

to obtain a single school-experience composite for the sake of 

aodel simplicity. 

In Chapter 1, ve also mentioned that one direction of elaborating 
the basic Model was to consider ' initial level of academic 
motivation as another exogenous variable and subsequent levels as 
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endogenous. Two indicators of initial aotivation seeaed 
promising and were considered: the nunber of books brought noma 
by the child froa vae library and the nuaber of hours he spent 
reading during an average weekday of the school year (both^ 
reported by parents). Preliainary results showed, however, that 
their effects were generally saall once background and initial 
achieveaent were taken into account. Thus the siapler aodels 
without aeasures of initial aotivation were eaployedl 

Our starting point, then, is the (saturated) aodel: 

1 s "XA^O ♦ *XS S ♦ *XB B * 6 X 
( ' ' *3 » ^X* * "h^Q +1T A 3 SS * * A 3 BB * *V 

where S represents school characteristics and A L has been 
replaced by A3, the spring 1979 achieveaent score. The variables 
are now centered (i.e., deviated froa their aeans) , so that the 
constant (• intercept* ) teras are absent. In addition, we 
generally consider the variables as standardized, and hence the 
its as standardized coefficients, unless otherwise noted. The 
aodel is depicted in the path diagraa for cohort 2 in Figure 3-2, 
the diagraas for the other cohorts representing unsaturated 
special cases. 

Before interpreting this aodel for the four cohorts, there are a 
few additional technical details to observe. B and S are the 
coaposit?s, respectively, for background and school 
characteristics assessed in the first study year. X is the total 
of individual- and class-level educational experiences over the 
three years. k Q is fall 1976 achieveaent (CTBSO) and a 3 spring 
1979 achieveaent (CTBS3). 
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2? Path Diagrams With Estimates of Standardized Coefficients for the 

03 Model of Equation 3.2, With Nonsignificant Effects Omitted 
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Models of the fori in Eg. (3.2) with uncorrected disturbances 
and «one-way causation 1 (e.g., X affects a 3 , but A 3 does not 
affect X) are called 'recursive^/ For such aodels, whether 
saturated or unsaturated, the aaxiaua-likelihood estimates under 
the noraality assuaptions described above are obtained by 
ordinary least squares (OLS) . (The OLS estimates have other 
desirable properties without the assuaption of noraality of the 
disturbances or of the randoe exogenous variables. However, we 
will reguire the assuaption of noreality in any event in order to 
use established hypothesis-testing procedures. See Land (1973'.] 
and Theil [1971: U60-1, 52«-5^J) jstinates of the 

standardized effects are reported in Table 3-1 as well as in 
Figure 3-2. Th^ corresponding aetric estiaates are given in 
Table C-3 of Appendix C. 



Tabl. 3-1 

Eitimt.i of SUniUrdizwl Effect! for th« Mod.lt of riour. 3-2 



Pr.d.t.rmimd Variabl. 



Effect 


Endogenous Variable 


Three-Year Total 
School Experiences 


Total Achievement 
Fall Year 1 


School 
Characteristics 


Student 
Background 


Cirtct 
Oirtct 
Ir.dirtct 
Total 


Three-year total school experiences 
Total achievement, spring year 3 
Total achievement* spring year 3 
Total achievement, spring year 3 


Cohort 1 
.352 
.352 


.411 
.441 
.145 
.585 


.183 
.000 
.064 
.064 


.26'j 
.076 
.093 
.174 






Cohort 2 








Cirtct 
Direct 
Ird-.rect 
Total ' 


Three-year total school experiences 
Total achievement, spring year 3 
Total achievement, spring year 3 
Total achievement, spring year 3 


.061 
.061 


.414 

.644 
.025 
.669 


.223 
.084 
.014 
.098 


.273 
.135 
.CI" 
.1S1 






Cohort 3 








Direct 
Oirtct 
Indirect 
Toul 


Three-year total school experiences 
Total achievement, spring year 3 
Total achievement, spring year 3 
Total achievement, spring year 3 


.176 
.176 


.439 

.6*9 
.077 
.726 


.211 
.000 
.037 
.037 


.267 
.11C 
.051 
.161 






Cohort 4.- 








Oirect 
Direct 
Indirect 
Total 


Three-year total school experiences 
Total achievement, spring ye*r 3 
Total achievement, spring year 3 
Total achievement, spring year 3 


.065 
.065 


.480 
.724 
.031 
.736 


.075 
.000 
.005 
.005 


.278 
.136 
.CIS 
.145 



Kote. — The estimate of an effect is Zero (indicated as .000) when the estimate under the saturated model /|s not 

case, the unsaturated model jut adopted, with the correspor.din 



significantly different from tero. In that case, 
parameter assumed to be zero. 
The dashes ( — ) indicate that the parameter is not defined under the saturated model. 
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The estimates shove in Figure 3*2 follov path-diagra»aatic 
conventions. Estimated correlations betveen pairs of exogenous 
variables are placed adjacent to the curved, double-headed arrows 
connecting aeabers of the pairs* Estimates of the standardized 
path coefficients corresponding to the its of Eg* (3*2) are 
displayed alongside the single-headed arrovs froi one variable to 
another* Finally, the standard deviation of each disturbance, 
vhich in a recursive sys+es is the sguare root of the coefficient 
of alienation for the endogenous variable, is shown at the head 
of an arrow leading front the disturbance to the variable. This 
standard deviation is also the effect of the disturbance when it 
is standardized. 

The estimates shown in Figure 3-2 are those ttr*^ — 
significantly different froa zero at the .05 level. The only 
coefficients eliminated were the direct effects of S on A3 for 
cohorts 1,3, and 4. It turned out that, given the saaple sizes, 
coefficients of magnitude less than .05 were nonsignificant. 

The leans, standard deviations, and correlations of the variables 
on which all estimates and tests in this and the following 
chapter are based are reported in Table C-2 of Appendix c. The 
statistics are given by cohort for the three-year panel of 
cohorts 1 to 4. To ainimize 44^*1 oss of data, each statistic was 
based on the ■axiaua nuaber of cases with nonnissing data. In 
particular, the correlation aatrices contain elements tMt are 
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based on different subsets of the sample. Thus, prior to 
analyses of the matrices for each problem, it was determined that 
they were well-behaved (i.e., positive^ definite). Por the 
purpose of hypothesis testing, the average number of cases 
available for each cohort was used (N * 815, 7 51, 720, and 523 
for cohorts 1 to 1, respectively). 

Background, Schooling, and Achievement 

Be began our analysis of the schooling-achievement process by 
treating the three years of the study as a single period— without 
consideration of intervening achievements and their relations to 
schooling. In this simplified setting, th£ common patterns 
across the cohorts and the unigueness of experiences of cohort 1 
are immediately apparent. 

First, let us examine -they're la tions among -th^ exogenous variables 
representing the characteristics of students and their schools as 
they entered the three-year period. It is clear that at any 
given grade (among those observed) , there is a strong 
relationship between the level of skills with which a student 
enters school- ^u tLe oae httt fi U 0 ) and his social background (B) 
on- -the — e*h*^ as noted in Chapter 2 and affirmed by our 

# 

composites, this relationship appears neither to decline nor to 
increase with progression through school. 

The substantial correlation between background and initial 

achievement notwithstanding, achievement at any grade ^ level is 

porMon 

largely independent of background. Since the ^pxoLpactioflr of 
variance in initial achievement accounted for by background 
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rarely amounts to more than a third, th-irs — -maahS tirat/ about 

two-thirds is completely unrelated to and inexplicable by 

A 

background* (Even if ve consider S an indicator of 

background, the regaining proportion of variance in initial 
achievement is still about .6 )• Thus, insofar as schooling and 
later achievement depend^n initial achievaaent^priBaril^i there 
are opportunities both for background to influence achievement 
indirectly and for factors independent of background to advance a 
child's academic skills* 

Just as the child's initial achievement is related to social 
origins, so alao - i ^the quality of titef'sohool \ S 
related to his background anl, to a somewhat lesser extent, . 
^academic abilities as veil* For the later grades, -th^ 
association between initial achievement and school 
characteristics could be due to effects of schools on achievement 
or of achievement on school selection* At the point of entry 
into school in the first grade, hovever, the quality of school 
that the child attends { clearly J isT)- related to initial 
achievement^ (the partial correlation between S and A is .17 
for cohort ifi^J 



This pattern of approximately equal correlations between school 
quality on the one hand and background and initial achievement on 
the other is also evident for cohorts 2 and 3* For cohort 4, the 
two correlations decrease, with a sharper decline for the 
correlation between school quality and initial achievement* We 
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suspect that the reason for^th-is; is that the S coaposite does notj 



function ,as-^~~ for this cohort as^ an 

indicator of school quality. Note that the composite also does 
the poorest job of accounting for school experiences for cohort 4^ 
and has the least variance in this cohort. In reviewing the 

« 

components for tha S composite, we observed that cohort 4 was the 

only one for which there was no school whose principal had a 

doctor f s degree, while the distributions for the other school 

characteristics were essentially similar across the cohorts. 

s cirU^cially resVUTci 

-Be cause y »his occurrence^ the variability of this coaposite for 

^. A ^ Qtmtse> 

cohort 4 wa y nrti fici irH- y rnstrirt ^j j in the sample, ^siscp'the 
principal's education figures prominently in the S composite 
(Table 2-9) , it is likely that it alone accounts for the 
discrepant results for cohort 4. 

Turning to the effects of the three exogenous variables on the 
first step in the schooling-achievement process, namely, school 
experiences (X) , ve note that for all cohorts, initial 
achievement is the most important factor. Increases in school 
services are about one-and-one-half or more times more responsive 
to increases (in standard-deviation units) in academic ability 
than to increases of social status or the quality of the school. 
In addition, the quality of the school attended is generally an 
important factor in the kinds of educational services to which 
students are exposed, the exception for cohort 4 probably being 
unimportant as noted above. (Parents who work hard to place . . 
their children in certain schools are already convinced of this.) 

A 

Nevertheless, ev*n with academic abilities and school quality 
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controlled, family background exerts a relatirely strong direct 



effect on experiences at school. Thus, services are dependent on 
background not only indirectly, through the skills with which 
children begin school and the schools to which they are assigned, 
but also directly. For those interested in seeing school 
resources allocated on a basis (statistically) independent of socioeconomic 
status (which is a goal of legislation affecting school finances) , this is not 
a welcome result. Moreover, even if the direct effect of background on school 
services were nullified (by allocating services without regard to background 



j Uge c tQ ) , a substantial correlation between services and 
background would remain, as indicated by the difference r XB - 
p XB , where r XB is the (estimated) correlation between X and B and 
P XB is the (estimated, standardized, direct) effect of B on X. 
This difference is the (estimated) part of the correlation that 
is due^ other than) to t Indirect effect of B on X. The difference 
ranges from . 253 to . 322 for the four cohorts (see rows 1 and 2 
of Table 3*2, panel 1, below; row 2 is the correlation between B 
and X) and would probably be greater if better measures of school 
characteristics were employed, since p XB would probably be less 
in that case. (The use of better measures of school 
characteristics would probably shift greater weight to the 
indirect determination of school experiences by background 
[through the quality of the school attended], but the resulting 
component of the association betveen X and B due to p XB ♦ Pxs r SB' 
representing the influence of background on school experiences 
not due to the association of background with initial ability, 
would probably not be changed.) 




A 
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It is worth repeating that while background is an important 



the student is more important, floreover, even if ability and the 
quality of the school were completely dependent on background, 
the receipt of school services would be to the sane degree 
independent of background as it is dependent on it, in the sense 
that the proportion of variance in X accounted for by all three 
exogenous factors is about one- half, leaving one-half to be 
accounted for by other factors. Thus, while the educational 
system clearly favors the socioecoaomically privileged beyond 
what would be expected because of their abilities and schools 1 
characteristics, there is also a large element of •randomization 1 
of services, providing important opportunities for children to 
receive services independent of their social origins. 

Finally, we consider the effects of all four predetermined 
variables on achievement in the spring of the third year. First, 
we need some definitions. For recursive models, the • total* 
effect of a predetermined variable on an endogenous variable is 
the sum of its direct effect and all its indirect effects. 
Loosely speaking, an f indirect f effect is the product of direct 
effects •connecting 1 the predetermined variable to the endogenous 
variable via a particular combination of intervening variables, 
proceeding in a •forward 0 direction. (The arrows then form a 
causal •chain 1 .) For example, the single indirect effect of A 0 
on A 3 is through (its effect on) X and is ^a^XAq* The total 
effect of A 0 on » 3 is * ^A^XAg an3 represents the effect 

of k 0 on A 3 both directly and indirectly. Similar rules apply to 



factor in the receipt of school services 




academic ability of 
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th* other two exogenous variables. The values of the total and 
indirect effects are interpreted in the saae way as the value of 
the direct effect, whether standardized or not. 



For three of the four cohorts, the effect of the quality of the 
school attended is indirect. That is to say, while the school 
conditions the kinds of educational experiences to which the 
student is exposed, once such experiences are taken into account, 
the school itself generally has no influence on achieveaent. 

For all four cohorts, achieveaent three years later not 
surprisingly depends predominantly on the abilities with which 
students entered the stu^y. This is evident not only Croa the 
pattern of direct effects, but also from the patterns of indirect 
and total effects for the three exogenous variables (Table 3*1). 
Huch aore interesting, however, is the pattern of generally 
increasing direct effects froa %ktf* earlier to later achievement^ 
froa cohort 1 to cohort 4, with the largest juap occurring froa 
cohort 1 to cohort 2. Cohort 1 also exhibits the largest effect 
of school experiences on (later) achieveaent both in absolute 
teras and relative to the effects of initial achieveaent and 
background* Finally, the^variance of the disturbance ((r^idualT^ 
for later achieveaent exhibits a general decline froa cohorts 1 
to 

These patterns indicate that as the child progresses through 
eleaentary school, his later achieveaent becoaes increasingly 
predictable, less dependent on his school and school experiences, 
and aore directly dependent on his earlier acadeaic skills. The 
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direct translation of social status and initial academic 
abilities into later achievements is less efficient in the early 
years of elements ry schooling , bat becoaes more so in a short 
Interval of tiae. While we cannot project the patterns beyond 
the eleaentary years, these results and those using the 
year-to-year achieveaent data in Chapter 4 suggest that schools 
become less^i nf lnentlal an d^^chie^rement^ 

dependent l^onprior academic statuses^ as the child progresses 
through school. The historical preference for targeting 
compensatory educational services priaarily at the lover grades 
probably reflects la part educators' intuitive knowledge of this 
phenomenon. 

Although the pattern of direct effects of school experiences (X) 
on later achieveient is not as consistent as one vould like to 
support this thesis, there does appear to be a declining 
influence of schooling on achievement over the cohorts if one 
includes the direct effect of the guality of the school (S) as 
veil. In this sense, cohort 1 shovs the strongest schooling 
influences, while cohort a shovs the weakest. We will encounter 
further evidence in support of this conclusion when we consider 
the effects of schooling independent of background in the next 

» 

section of this chaptered also when we include the intervening 
achieveaent levels between fall 1976 and spring 1979 and 
disaggregate the school experiences by year in Chapter 4. 

There are two possible alternative explanations for the observed declining 
influence of schooling. One is that the reliability of the achievement 
measures increases with grade , which explains the generally declining 
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residual variance of the four cohorts' later achievements. In this explanation, 
the relatively lower reliability of the assessment at the start of the first grade 
is the only reason that later achievement depends substantially less on earlier 
achievement for Cohort 1. A second possible explanation involves the measurement 
characteristics of the achievement tests themselves. Tests at the higher levels 
contain items more variable in terms of grade-level appropriateness, so that at 
the early grades all the items a*** very nearly appropriate for students, but at 
hisher srades many items as** too easy or too difficult. If this werethe case, 
then schooling at the higher grades^canny be^directly relevant tb^Mj/nich of the 
test as i£cap be at the earlier grades (e.g., a compensatory class in grade six 
focuses on low-level skills and may be very successful at it L but it does not 
focus much on high-level skills; therefore even a successful compensatory program 

affect less of the test variance at higher grades than it would be at lower 
ones . ) 

We do not believe these alternative explanations are as satis- 
factory as the substantive interpretaion . Certainly, the 
evidence is that the CTBS becoies more reliable at the higher 
graces and that there is a greater difference between 
reliabilities at grades 1 and 2 than at other adjacent grades. 
(See the pattern of reliability Measures based on internal 
consistency reported in Hemenway et al., 1978: 42, ^f)\J For 
various reasons, related to test -taking inexperience at the start 
of schooling and the difficulty of administering tests for this 
first assessment, the reliability of the test is lowest at that 
time. However, it is doubtful that thv particularly low direct 
effect of initial achievement on later achievement, for cohort 1 
is due entirely to considerations of reliability. If initial 
achievement were measured with substantially greater error for 
cohort 1, we would expect such achievement to affect school 
experiences with substantially less power as well. In fact, the 
nonstandardixed direct effects of initial achievement on school 
experiences are highest for cohort 1 (.19) and fairly 
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constant c.H. to .15) for the other three cohorts. (see Table 
C-3 in Appendix Z. The standard error for these estiaates is 
about .01 for each cohortc) 

Two statistical factors coabine to create the saaller 
standardized effect of earlier on later achieveaent for cohort 1 
t h an for. the othar three cohorts. This follovs froa the fact 
that the standardized structural coefficient is a product of the 
aetric coefficient and the ratio of the standard deviation of the 
predeterained variable of interest to that of the current 
endogenous variable. Pirst, the aetric direct effect of initial 
achieveaent on later achieveaent is lowest for cohort 1 (.76, 
coapared with .83, .88, and .86 for the reaaining three cohorts 
in order; see T^ble C-3). Second, and auch aore iaportant; as 

evident froa Table 02 the raio of the standard deviations of 

4 

initial achieveaent to that of later achieveaent is lowest for 
cohort 1 (.58, .78, .74, .76 for the four cohorts in order), in 
particular, children enter the first grade vith aore closely 
grouped abilities than at any later point in their educational 

A 

careers. As they proceed through school, soae children acquire 
aore skills than others, so that the range and standard 
deviations of scores increase vith grade level. (The ainiaa and 
aaziaa of total achieveaent scores in fall 1976 for the six 
cohorts of the cross-section saaple are in order of cohort [207, 
411], [225, 566], (269, 641], [ 28H, 679], [ 332, 781], and [349, 
791].) If ve consider any three-year period of elementary 
school, the first three years show the aost draaatic expansion of 
a cohort's achieveaent levels. Soaething happens within these 
years to create greater differences than existed before and a 
relatively greater increase in variation than vithin any other 
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three- year period* Aside from probable naturational variations 
among students, oar results indicate that a significant factor is 
the educational experiences they encounter, represented by the 
direct effect of X on A ♦ 

Equality of Educational Opportunity 

We have found that school experiences depend primarily on initial 
achievement and school quality together rather than on 
socioeconomic background, but that background is a significant 
determinant even after controlling for prior abilities and 
school* He have also found that schooling has a substantial 
impact on achievement in the earlier yearsjbut that its effects 
diminish to extremely modest levels by the end of elementary 
school* Thus, vhile school services continue to depend on 
background, school, and initial achievement in a fairly uniform 
manner across the four cohorts observed, the effects of such 
services and of the school itself on achievement decline over the 
student's educational career* 

Finally, ve have fount* that despite the palpable effects of 
schooling for every cohort, particularly the first, the 
association betveen background and achievement, already strongly 
established at entry into school, remains more or less constant 
throughout the six years of elementary schooling. Ve recall the 
EEO report's declaration, on the basis of cross* sectional data, 
that the "inequalities imposed on children by their home, 
neighborhood, and peer environment are carried along to become 
the inequalities with which they confront adult life at the end 
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of school" (Coleman at al., 1966: 325). The present, 
longitudinal data, although covering only the first half of the 
12 grades of schooling, are strikingly consistent with this 
declaration. 

These results raise two important and intimately related 
guestions. First, on a aore technical note, how can we reconcile 
the appreciable effects of schooling reported in this and the 
previous chapter with the constancy of the background-achievenent 
relationship in evidence for every cohort, including the first? 
Second, on a. broader plane, what are the implications of these 
results for the extent to which schools provide educational 
opportunities? We shall address these guestions in reverse 
order. 

Schooling and Educational Opportunities. According to the EEO 

report, "equality of educational opportunity through the schools 

aust iaply a strong effect of schools that is independent of the 

child's iamediate social environaent, and that strong indepenSent 

effect is not present in Aaerican schools'* (Coleaan et al., 1966: 

325). As noted in Chapter 1, it is still unclear whether the 

lack of a strong independent effect, if any, is due to a aodest 

effect of schooling on the developaent of academic skills, to the 

favorable distribution of educational resources to children of 

richer social backgrounds, to the strong effects of highly 

correlated background and ability factors, or to soae combination 

of all these processes. The present findings indicate how 

these factors coabine to affect educational opportunities during 

eleaentary schooling. Again, we find the basic model useful for 

formalizing the problem. . ^ a . , 
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flhat the nodal can tell us about equality of educational 
opportunity depends on one's definition of that concept. Before 
considering the alternatives, it nay be helpful to consider the 
leaning of equality of (socioeconomic achievement) opportunities 
after schooling, on which there nay be greater agreement. In 
that context, we nay accept the notion that "(c]onplete equality 
of opportunity exists when the social and economic status a 
person has is determined by his own abilities and efforts rather 
than by the' circumstances of his birth" (0. S. Department of 
Health, Education, and Welfare, 1969: 15) , ewen if there nay be 
disagreement about how much we want to base our society* s rewards 
on talent or, sore precisely, certain talents, in the context of 
education, however, beyond the notion that the quality of 
schooling should not be based on one's social origins, there may 
or may not also be the notion that schooling—in particular, the 
development of cognitive skills--should be based on intellectual 
ability and motivation. On the one hand, the principle that a 
child should be given educational resources to enable him to go 
as far as his abilities and motivation can take him is probably 
acceptable if not cherished. On the other hand, if school 
resources are allocated on the basis of fallible leisures of 

4 

intellectual ability (IQ or other test scores) 4*-ajf measurj^ 
initial skill levels that are highly dependent on social 
background, then such an allocation criterion can serve "as a 
kind of cement which fixes students into the social classes of 
their birth" (Sexton, 1961: 51). Under the circumstances just 
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described, allocation of school resources on the basis of initial 
achievement would reinforce advantages resulting frou the 
environaent into which one is born, while a unifora distribution 
of such resources would increase the relative achievement of 
children who suffer socioeconoaic disadvantages through accident 
of birth. 

In the previous section, we exaained the direct effects of 
background, schools, and initial achievaaent on educational 
services and concluded that such services are distributed 
priaarily on ■ the basis of the latter two factors coabiaed. We 
also noted, in teras of the variance explained in school 
services, that even if the indirect influence of background 
through its association with school quality and initial 
achievement were taken into account, there is a large component 
of variance unexplained by background. 

The first of these two findings is sufficient to characterize 



or not ability is the priaary deterainant of school services. 
The second is iaportant if one accepts {as we and the authors of 
the BBO report have) the notion that equality of opportunity 
Beans that school resources aust be allocated and skills 
developed on a basis independent of background and related 
characteristics, not aerely on soae basis--vhether initial 
ability or any other criterion--that by its nature functions in 
part as a surrogate for socioeconoaic status. Therefore, in the 
reaainder of this section, we will weigh the direct and indirect 
influences of background against the independent effects of 



educational opportunities 
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initial achievement and school factors by ^breaking apa rt • the 
effects of the nonbackground factors and a£Iocating N 
portions that are due to the covariance of ^ hese factors with 
background (ti T^ttie influence of backgroti n^L The remaining 
portions of the effects of initial achievement and school factors 
will be the effects of these factors 'independent of background/^j 
Such effects will than be compared with the 'augmented* 
background effect, which represents, in a sense, the direct and 
indirect influences of background* 

Consider, first, the distribution of school services (X)* Prom 
the first member in Eg. (3.2), 

x x ^XAqV) ♦ *xs s ♦ *xb b ♦ c x 

* W » 0 <*0 • P A Q B B * P A Q B B > * *XS< S • P SB B ♦ P SB B > 

♦ ir XB B ♦ e x 

* *XA Q i K 0 * p A Q B B > ♦ *XS< S * P SB B > ♦ <*XB * ^XAq^B 

♦ Wsb* 8 ♦ £ X' 

where Pa q B is the correlation between k Q and and p gB the 
correlation between S and B. Thus, 

(3.3) X * + it* s* ♦ ff* B ♦ e v , 

XA Q 0 XS XB 

where 



XA Q *V p A Q B 



XS ^XSV P SB 

A o* s (A o -Pa 0 b b >/^a> 



s* - (s -P SB B)/yr=i| 



and 



SB 



TT* » IT ♦IT p ♦ TT 0 

XB XB XAq AqB XS SB 
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Hot* that * varS* * varB » 1, so that ^xAq' 7r *xs ,ana 7r *XB 

are the standardized structural coefficients for, respectirely, 
the portion of K Q independent of B, the portion of s independent 
of B, and the sua of B and the portions of l Q and S associated 
(i.e., perfectly correlated) with B. 

In the earlier sociological literature on path analysis (e.g., 

Duncan, 1966; Land, 1969), the paraaeter was called the total 

XB 

effect of B on X and was a paraaeter of central interest. Hore 
recently, the ten 'total effect* has been used in the sense 
adopted herein (see llwin and Hauser, 1975) and is now called 
the 'total associatioij'jy sjhjce ** B » p xb . (The equation for ** b 
above therefore represents a decomposition of the correlation or 
•association* between X and B.) He shall instead refer to tt* as 

XB 

the 'augmented 9 affect of background on schooling* 

The justification for considering as an effect is as follows. 

XB 

is the total effect of B on X if one posits a somewhat 

XB 

different model than in Eg. (3.2) , namely, one in which the 
correlations between initial achievement and background and 
between school guality and background arise froi a causal 
dependence of initial achievement and school guality on 
background. This assuaption may be contrary to f^ct, sine^as 
noted earlier t some of the association between the hoae 
environaent and achievement is due to the effects of achievement 
on parental behavior. Thus, the augmented background effect may 
tend to over represent the influence of social origins by 
attributing all common influences of background with the other 
exogenous factors to itsalf. This tack is useful, however, if we 
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suspect that background is an important determinant of initial 
abilities and th» quality of the school attended , in that we 
obtain the minimal independent effects of schooling and ability, 
assuming that the B composite captures most of the background 
characteristics of the student. 8e shall refer to and 

XAq 

as the independent 1 effects of S anfl K Q (effects independent of 
background 9 ) ♦ 

Table 3-2 reports the maximum-likelihood estimates of the 
coefficients of. Eg* (3*3) and some other results as veil. The 
coefficients ,in order of rou for the first panel are: 

(1) tjie direct effect of background (tt xb ) 

(2) ^t)ie augmented effect of background (*£ B ) 

(3) the independent effect of school quality (ir* 

XS - 

(4) ^he independent effect of earlier achievement (tt* 

(5) the combined effect of school and initial achievement, 

independent of background^ j^amely, C^^xA * ^XS * 

2 ^XA 0 1T XS P A5s*) Cl ^* >t which corres P° n3s *0 Heise 9 s (1972J 
•sheaf coefficient* 9 In essence, the effect is of the 

linear combination A* ♦ S* after standardization 

XAq o XS 

(i.e., division by the standard deviation of the linear 
combination). Substantively, the coefficient is the 
combined effect of those portions of initial achievement 
and school quality that are independent of background. 
-an^jf^^* 

(6) ^the effect of e x when standardized. 

The second panel of the table reports results when S is 
considered •^'another indicator of background. As noted above, 
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TabU 3*2 

Effects of Background, of Portions of School Factors and Initial Achievement 
Correlated Kith Background, and of the Portions of These Factors 
Independent of Background on School Experiences 



Background effects: school and achievement effects 
independent of background 



Cohort 

Effect 



1. 


Direct effect of student background 


• 280 


.273 


.287 


.278 


2. 


Augmented effect of student background 


.539 


.528 


.609 


.531 


3. 


Independent effect of school characteristics 


.177 


.217 


.200 


.073 


4. 


Independent effect of total achievement, fall year 1 


.353 


.361 


.358 


.417 


5, 


Independent combined effect of school characteristics 


.421 


.445 


.425 


.423 




and total achievement, fall year 1 


6, 


Effect of standardized disturbance 


.730 


.724 


.670 


.734 



Background and school effects: achievement effects 
independent of background and school 



Cohort 

Effect 



1. 


Direct combined effect of student background and school 
characteristics 


.372 


.392 


:408 


.303 


2. 


Augmented combined effect of student background and 
school characteristics 


.592 


.598 


.664 


.540 


3. 


Effect of total achievement, fall year 1, independent 


.348 


.358 


.357 


.417 




of student background and school characteristics 


4. 


Effect of standardised disturbance 


.730 


.724 


.670 


.734 



school characteristics nay function as a proxy for neighborhood 
factors rather than as an indicator of school quality* Hence, 
the coefficients in order of row are: 

(1) the coabined effect of B and S on lY^ 

(2) t£e augmented effect of these tvo variables vhen their 
association vith A Q is considered to reflect influences 
of B and S on A 0 ^ aad 



(3) the effect of on X independent of B and S« 



As the first panel of Table 3-2 shows, there is a substantial 
difference between the direct effect of a student's background on 
his educational experiences and the augiented effect of 
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background, when ve consider the latter* s association with school 
quality and initial achievement. For cohort 1, which is typical 
of all the cohorts, the direct effect is about one-half of the 
augaented effect. Thus, because of the substantial correlation 
between, on the one hand, the child's socioecononic background 
and, on the other, his acadeaic abilities and school's quality at 
the start of his educational career, the augaented effect of 
background on schooling can be auch greater than the direct 
effect of background alone. Clearly, those who are privileged by 
background are likely to be given aore educational resources, 
even if auch of this is due directly to initial acadeaic 
abilities and choice of school and only indirectly to background. 
Fully half of the association between background and school 
experiences is due to the preferential treataent that 
socioeconoaically privileged children receive, while the other 
half is due to the association of background with ability and 
school quality. 

Table 3-2 (first panel) also shows that the independent effects 
of the school and of prior acadeaic abilities are substantial. 
Their coabined independent effect is not as large as the 
augaented background effect, but when one also considers the 
effect of other factors uncorrelated with background, school, and 
initial abilities (represented by e x ) , the effects independent of 
background are auch greater than the augaented background effect 
(e.g., for cohort 1, >/.«21« ♦ .730* * .842 > .539). The effect 
of e (when standardized) represents factors that were earlier 
characterized as 'randoaizing' the assignaent of school resources 
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to some degree. These factors in combination with assignment on 
the basis of school quality and Initial achievement, which remain 
largely Independent of background, provide Important 
opportunities in3ependent of background for obtaining school 
resources. 

These results are essentially duplicated even when we consider 
school quality as simply a surrogate for neighborhood 
characteristics (Table 3-2, second panel) . The direct and 
augaented effects of background are increased and the independent 
effect of initial achievement reduced in relation to the 
independent effect of Ainitial achievement and school quality 
^ombinei, but the relative strength of background and correlated 
factors on the one hand and independent factors on the other 
remain essentially the same. 

Educational opportunity must be assessed not only in terms of the 
dependence of school experiences on background and independent 
factors, but also, in terms of the resulting levels of academic 
skills achieved. The calculation of augmented and independent 
effects now becomes somewhat more complicated because of the fact 
that there is an intervening variable (X) between the exogenous 
factors and later achievement. While there is no unique way of 
proceeding, we shall find the following effects useful for 
characterizing the schooling process: 

(1) t^e direct effect of background (^3)^ 

(2) ^ts indirect effect through X (ir A X * XB 

(3) the augmented direct effect of background (ir A B ♦ 
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(4) £he augmented indirect effect of background through X 
X A3X XB ,T 

(5) £he independent direct effect of earlier achievement 



(say, ir* ) 

A 3 A 0 



(6) ^Jie . independent indirect effect of earlier achievement 

through X (ir ir* )f 

A 3 x XA 0 

(7) £he independent direct and indirect effect of school 

quality (ir* ♦ ir ir* ) f and 

z A 3 S A 3 X XS 

(8) ^the effect of X independent of all prior (exogenous) 

factors (rr A x /¥ate x ) . 
3 

These eight effects are represented in Table 3-3, along with 



/wart* , the effect of e. when standardized. We have not shovn 
* 3 A 3 

the results when S is considered as another background factor, 

ajS s 

s4r*e#"'these reults are practically identical with those reported 

A A 

in the table. 



ui« to***"** 



OA L***" Table 3-3 

Efftctc of Background, of portione of School Factor* and initial Achievement Corrtlattd with Background, 
\ and of tha Portione of Thtat Pactort Xndapandent of Background an fcemi Mnawaaaaa^ 1 

Cohort 

Rfftct 



1. 


Direct effect of ttudtnt background 


.076 


.135 


.110 


.136 


2 • 


Zndirtct effect of ttudant background (thru thraa-ytar total ten 00 1 txptritnett) 


.099 


.017 


.050 


.CIS 


3. 


Augmented direct effect of ttudant background 


.302 


.448 


.486 


.455 


4. 


Augmented indirect effect of ttudant background 


.189 


.032 


.107 


.034 


5. 


Xr.dtptndtnt direct effect of total achitvanant, fall yaar 1 


.378 


.563 


.529 


.€2f 


6. 


Indtptndant indirtct effect of total achievement, fall ytar 1 


.124 


.022 


.063 


.c:? 


7. 


Zndtpandtnt direct and indirect effacte of school charactarittica 


.062 


.095 


.035 


.C«5 


8. 


Effect of three-year total tchool axperiencee independent of all prior variabltt 


.257 


.044 


.116 


.C46 


9. 


Effect of ttandardixad ditturbanct 


.652' 


.619 


.526 


.536 



The first two rows of Table 3-3 display the direct and indirect 
effects of background on later achievement and are analogous to 
the first row of Table 3-2. When the association of background 
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with other factors is not taken into account, the net effect of 
background is clearly modest and, on average over the four 
cohorts, does not dominate the direct effects of schooling. Bows 
3 and 4 of the table show, however, that once the association of 
background vith initial achievement and school quality are taken 
into account, the influence of background on later achievement is 
substantially augmented. Since school quality has no direct 
effect on later achievement for most of the cohorts, the 
augmented direct effect of background is \mostly/due \ to its 



association vith initial achievement and the large effect of the 
latter on later achievement. In addition, for two of the four 
cohorts tha* exhibit substantial effects of school experiences on 
later achievement, the augmented indirect effect of background, 
which is the result of the direct effect of school experiences on 
achievement and of the association betveen such experiences and 
background, is substantial. 

Row 5 of the table presents the direct effect of earlier 
achievement, independent of background, on later achievement. 
Comparison of the figures in this column vith the direct effects 
of earlior on later achievement in Table 3-Jj shows that the bulk 
of the effect of prior ability on achievement is unrelated to 
background factors. 

Bows 6 to 8 of Table 3-3 represent the 'expected* effects (in a 
normative rather than statistical sense) of the schooling process 
on achievement. The first effect is that of prior ability, 
independent of background and mediated by the services received. 
This effect cannot be attributed entirely to schooling, since 
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initial ability is involved, but the effect does represent an 
effect of the schooling process as it is expected to operate 
insofar as resources are allocated on the basis of ability and 
facilitate further achievements. The second effect is that of 

h 

school quality, independent of background, both direct and 

A 

through the educational services received. Since for aost 
cohort^ there is no direct effect of S on A 3 , this effect is 
predoiinantly indirect. The third effect is that of school 
services independent of background, school quality, and initial 
achievement. 

Finally, to* 9 represents the effect of residual factors 
uncorrected with all prior, explicit factors in the aodel (X, 
* 0 , S, and B) • It indicates that auch of the variation in later 
achieveoent is unexplained by background, schooling, or prior 
abilities. 

The pattern of results confiris our earlier conclusions that 
schooling influences are substantial soon after the child begins 
his education, but that these influences decline as the child 
advances through school. In addition, if ve cospare the 
influences of schooling independent of background vith the direct 

and indirect influences of background, there is little doubt that 

♦ 

for all but the first cohort^ background is the stronger 
influence. 

Somewhat counterbalancing the strong direct and indirect 
influences of background in the schooling-achievenent processes 
not so auch the influence of schools, but rather the influence of 
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sheer ability, independent of background. In other words, 
opportunities for advanceaent of one*s acadeaic skills 
independent of background are, though modestly provided by 
schools, substantially enhanced by the fact that ability alone is 
a large determinant of academic success. 

In short, vhile schools provide important opportunities for 
receiving educational resources independent of background, the 
effects of those resources independent of background are 
relatively saall in general and certainly insufficient to alter 
the background-achieve aent relationship. 

Finally, we have observed that vhile factors independent of 
social background affect schooling and achieveaent, the 
relationship between background and achieveaent established prior 
to entry into school is undiminished by the educational process. 
The present results indicate that this outcome is the result of 
all three of the following: a strong effect of highly correlated 
background and ability factors, the favorable distribution of 
educational resources to children of privileged backgrounds — only 
in part due to preferential treatment on the basis of background, 
and the generally modest effects of schooling on achieveaent. 

The Stability of the Background- Achievement Relationship* We have 
seen that prior achievement is the primary determinant of later 
achieveaent for all the cohorts (Table 3-1). ihen this influence 
is combined with the high correlation between background and 
initial achieveaent, a firm base is provided for the preservation 
of the background- achievement relationship, when to this base is 
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added the direct effect of background , ve obtain most if not all 
of its augmented direct effect (row 3 of Table 3-3) , since the 
component due to the direct effect of school quality and its 
association with background is nil in most cases and modest in 
the exceptional case (cohort 2). 

The 9 fitted 9 corre lation between background and la ter 
achievement— that is, the correlation implied by the (generally 
unsaturated) motel (for each cohort) in Figure 3-2 and the 
estimates of the structural parameters under the model--is the 
sum of rows 3 and 4 of Table 3*3. Hence, for cohorts 2 and 4, 
the strong effect of highly correlated background and prior 
ability factors alone accounts for most of the association 
between background and later achievement. Horeover, row 4 (the 
augmented indirect effect of background) shows that the effects 
of school experiences on achievement were so modest that despite 
the high correlation between social origins and school 
experiences (P XB * ; row 2 of Table 3-2), the children in 
these cohorts were unable to capitalize such on their * ^tter 
schooling to enhance their relative academic standing 
significantly. 

On the other hand, in the case of cohorts 1 and 3, the 
contribution to the back ground -achievement correlation of the 
effect of school experiences and its association with origins is 
appreciable. For these cohorts, however, when school influences 
were large enough to make some difference, the high correlation 
between background and school experiences only enhanced the 
relative academic standing of children of privileged backgrounds. 
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If we were to eliminate the partial association between social 
origins and school quality given prior achievement and remove the 
direct effect of origins off school experiences (while keeping the 
other structural paraaeters constant) , we would reuove all 
partial association between background and schooling given prior 
achievement. This partial association may be considered to be 
the result of 'discriminatory 1 treatment that children of 
disadvantaged backgrounds (of the sane initial achievement as 
that of their privileged gradeaates) receive. While such 
treatment accounts for some of the perpetuation of the 
background-achievement relationship, elimination of such 
treatment would have a small impact beyond the earliest years of 
schooling (represented by cohort 1). Thim ^ m- mp . J i acattse^^the 
preferential treatment that socioeconoaically privileged children 
received over the treatment that they would have received solely 
because of their prior abilities and schools accounts for at most 
about one-half of the augmented indirect effect of background, 
•or the four cohorts in order, the contributions to the 
correlations between background and later achievement from the 
remaining correlations between background aad schooling (S, l)j 
after removing the preferential treatment of socioeconomically 
privileged students^are .108, .029, .056, and .018 (cf. row « of 
Table 3-3) . In order to remove these contributions, which are 
saall taken alone except in the case of cohort 1, the association 
between background and schooling would have to be made nil by 
•discriminating 1 against privileged children, that is, by making^ 0 
both the partial association between origins and school given 
initial achievement and the direct effect of background on school 
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experiences neg i t iy . For the four cohorts in order, the partial 
correlations between background and school quality given prior 
achievement would have to be ••170, -.129, -.183, and -.056, 
while the standardized direct effects of background on school 
experiences would have to be -.211, -.201, -.254, and -.238j in 
order for the correlations between background and both of the 
schooling variables to be zero. In order (f urther / to reduce} the 
relationship between background and schooling and~thereby reduce 
the correlation between background and later achievement, the 
preferential treatnent accorded to the disadvantaged would have 
to be additionally increased or else we would have to devise 
alternative and substantially compensatory educational programs 
for them, something we have not yet been able to accomplish. 

The requirement that the partial relations between background and 
schooling be negative in order to reduce substantially the 
correlation between background and achievement over time is 
reminiscent of the suggestion of Jencks et al., (1972: 109) that 
short of drastically restricting the amount of schooling (in 
years of exposure) given to academically advantaged children, 
schools have little potential ability to reduce inequalities in 
cognitive skills. Thus, when schooling does affect achievement 
substantially, as in the early years, the background-achievement 
relationship is preserved in some significant part by the 
association of background with schooling, only half of which is 
due to any preferential treatnent on the basis of social origins. 

A substantial reduction in the background-achievement 
relationship over time will occur, all other things being equal, 
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onl.y if schooling has a greater lipact on achievement (aaong 
those attending sshool) and if school resources are to a lesser 
degree distributed to children of privileged backgrounds— in 
short, only if schooling has a greater effect on achievement 
independent of background. This can be seen froa the 
decomposition of the correlation between background and later 
achievement: 

11 A 3 B A 3 X XB A 3 S SB A 3 A 0 AqB A 3 B 

If ve increase the metric coefficients corresponding to ir A ^ x and 
*A S» cr «* te greater variation in a 3 , which while not large 
enough to offset the increases in ir A3X and ir^g following from^ 

the increased metric coefficients, would reduce ir A A and ir A B . 

3 0 3 

If at the same time, we reduce p XB and p SB by allocating school 
resources solely on the basis of ability, we could achieve a 
reduction in all terms on the rigl^t^and side of Eg. (3.4) or at 
least allow the reduction in * A3Ao p AqB ♦ * A3B t0 off3et an 7 

increase in ir A x p XB ♦ ir A s p SB due to the increases in the effects 
3 3 

*A,X an3 W A,S- 
3 3 

appealing as this argument is, however, it is surprising how 
little impact we would have on the association between background 
and achievement with a substantial increase in schooling effects 
and the elimination of preferential treatment of 
socioeconomically privileged students. as an illustration of 
this point, consider cohort 3 and suppose we could increase the 
aetric direct effect of I on * 3 from the observed value (.691) to 
the value for cohort 1 (1.309; Table C-3 of Appendix C) . Suppose 
also that all the other (estimated) structural coefficients 
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remain constant, except for the (estimated) variance of A 3 , which 
will increase as a result of the greater effect of X (assaying 
the residual variance of a 3 renains constant). As a result of 
these changes, we increase p A3X froa .176 to .300, a size 
comparable to the effect for cohort 1 and involving a 
■ultiplicative factor of 1.705. 

Because p. B and p. . are reduced sonewhat by the increase in 
the variance of » 3 (these coefficients a^e reduced by a factor of 
.899), the augaented direct effect of B declines from .186 to 
.437. On the other hand, the increase in p a x causes the 
augmented indirect effect of B to increase from .107 to .183, 
aaking the correlation between B and a 3 .620 instead of the 
•fitted* value of .593. Thus, the increase in the schooling 
effect has thus far augaented the background-achievement 
relationship. If we now eliminate the partial correlation 
between S and B given A Q and the direct effect of B on X, we 
reduce the augaented indirect effect of B by .097 and the 
correlation between B and * 3 likewise to .522, a decline of only 
.071 from the 'fitted* value. If this decline seems small, 
recall that sinply eliainating the partial relationship between 
background and schooling for cohort 3 without increasing p^ x 
would have reduced the correlation between B and, a by .051. 
Thus, the sizeable increase in the schooling effect (combined 
with the eliaination of the partial relationship between 
background and schooling given prior achievement) has created 
virtually no difference. 

In short, w* — haTo-ah^* perpetuation of the status-achieveaent 
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relationship^ well established before entry into school, not 
primarily because schools discriminate in their allocation of 
resources, nor because the direct and indirect effects of 
background in themselves are overwhelming, but rather because 
these effects are conbined with generally aodest schooling 
influences that even when otherwise are nevertheless 
substantially linked to the child's background both directly and 
indirectly through his prior achievement. In turn, his social 
background is substantially related to his prior achievement at 
any given point in his educational career and such achieveaent is 
the prinary determinant of his later achievements. 

Differences Between Reading and lath Achieveaent 

Our evaluation of the schooling process has up to now involved 
the total achieveaent scora, which combines performance on 
reading and math tests. To be sure, performance in the two areas 
is highly correlated (Table C-2, Appendix C; Jencks et al., 1972: 
54-5), suggesting a common underlying dimension. Our earlier 
analyses and those reported in Chapter 4 a.re intended to evaluate 
the effects of background and schooling on this coaaon diaension. 
nevertheless, previous research indicates that the separate 
achieveaent tests are differentially related to other variables. 
Jencks and Brown (1975) reported that high schools that were 
effective in terms of one achievement test were not generally 
effective in terns of others. Wore significantly, socioeconomic 
background has been found to exert a stronger influence on 
reading than on math achievement (Beal et al., 1979; Haertel and 
ffiley, 1979), an observation consistent with our expectation that 
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math is not as easily learned outside of school as are verbal 
skills. In addition, school influences nay be sore pronounced in 
development of math skills, as has been found to be the case vhen 
the effects of desegregation are evaluated (St. John, 1975). 

To test these hypotheses, we elaborated the basic nodal (3.2) by 
decomposing the total achievement score into the reading and math 
components. In the nev model, achievement in fall 1976 (A Q ) is 
replaced by reading and math achievement in the same period (R Q 
and H Q , respectively). Similarly, spring 1979 achievement [k^) 
is replaced by the separate skill-area scores (R,, H 3 ) . The 
eguations nov become 





X * ^XR^O 


* "10*0*0 * *XS S * "XB 8 * £ X 


(3.5) 


B 3 * 7r R 3 X X 


* 7r R 3 R 0 B 0 ♦ ir R 3 M 0 ,l O * ^S 8 * ^B 8 * e R 3 




N 3 * 7r M 3 X X 





lgain, there are a few aethodological details, soae vith 
important substantiTe aspects, to which ve nust attend before 
discussing the results* 



Ve assuae that the disturbances for R3 and M 3 # naaely e R ^ and 
e M , respectively, say be correlated, since ve do not expect to 
account perfectly for the correlation between R 3 and H 3 by the 
predeterained variables. Alternatively, ve could posit that B 3 
directly affects H 3 or vice versa, but not both, unless ve are 
prepared to assuae, for exaaple, that the • simultaneous* effects 
aro equal or that at least one predeterained variable does not 
directly affect one of the aeasures of later achievement. The 
reason for these restrictions is that vithout then ve vould have 
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aore structural parameters to estiaate than data available (in 
the fort of the covariances aaong the endogenous variables and 
between then and the exogenous variables) * In the terminology of 
structural -equation modeling, in this situation the model would 
be •underidentified^j/ in essence, some of the structural 
paraaeters would be indeterainate, having an infinite set of 
possible values consistent with the data. Thus, however the 
aodel is conceived, not all possible structural relations can be 
assuaed to be arbitrary, that is, nonzero and unconstrained 
(except by the requireaent that the covariance aatrix of the 
variables in - the systea is positive definite). In actuality, 
these kinds of constraints are not new. Within the recursive 
aodel (3.2), we assuaed that the disturbances were uncorrelated 
for exactly the saae reason; the sy3tej was • just- identified • 
with this restriction and would have required soae other 
restriction on the structural parameters had we allowed the 
disturbances to be correlated. 

Me assuae that the disturbances of the later achieveaent aeasures 
are correlated rather than assuaing that either affects the other 
directly or that they siaultaneously affect each other with a 
single additional constraint on these effects or on the other 
structural parameters because the alternatives are less plausible 
and in a sense sore restrictive. The correlation of the 
disturbances simply acknowledges that there is a residual 
correlation between R, and !L that cannot be accounted for by the 
predetermined variables and their effects on the achieveaent 
aeasures. 
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The assumed correlation between the disturbances for B 3 and t! 3 is 
diagramatically represented in Figure 3-3 by th* curved, 

double-headed arrow connecting e R and e M . It is evident from 

3 3 

the diagrams, for the four cohorts that there is indeed a 
substantial residual correlation between the achievement 
•easures, so that a aodel that did not allow for or somehow 
attempt to account for this correlation would be unrealistic. In 
the saturated sodel (3.5), this correlation is simply the partial 
correlation between B 3 and H^given the predetermined variables. 

The aodel (3.5) entertains the possibility of direct effects of 
prior reading on later math achievement and of prior math on 
later reading achievement. These effects are depicted in Figure 
3-3. Of the two, the first is perhaps more apparently plausible. 



it is likely that reading skills are a prerequisite for 



just about any other academic skill, including math. On the 
other hand, the supposition that initial math ability directly 
affects later reading achievement is less substantively apparent. 
The results of Figure 3-3 show that within the aodel (3.5) such 
effects cannot be ruled out without rendering the reproduced 
correlations among the variables substantially at odds with the 
observed pattern of relations among the variables. The models 
adopted thus retain the second effect, but do not explain it. It 
should be kept in mind, however, that the direct effect of 
earlier math ability on later reading achievement in the model 
need not indicate that such an effect literally occurs. It 
simply means that the aodel does not entertain a variety of 
intervening mechanisms by which earlier math skills can affect 



A 
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later reading achievement. The aodel thus represents the total 
effect between th» two simply as a direct effect, when indirect 
effects lay constitute most or all of the total effect. For 
exaaple, a student who succeeds in math say be sore aotivated to 
iaprove his reading skills as well. Encountering success in one 
area of academics, he aay be encouraged to succeed in others. 
Haturally, such indirect effects aay also partially account for 
the direct effect of earlier reading ability on later aath 
achieveaent. Had the aodel included appropriate intervening 
mechanisms, the direct effects froa reading to aath and 
conversely would undoubtedly have diminished. 

While the aodel treats the student's achieveaents in reading and 

aath as distinct, it does not distinguish his school experiences 

A. 

in the two areas. This tack was taken not merely because of any 
difficulty in allocating soae of the school experiences (HR-RACE, 
WEEKS) between reading and aath. These variables could have been 
considered in the schooling coaposites for each skill^area along 
with the regaining indicators, which were available by area. 
However, we strongly suspected that were separate schooling 
coaposites developed, ve would nevertheless have found direct 
effects of each on both areas of achieveaent because each 
variable is probably an indicator of school experiences not only 
in its nominal area, but also in the coaplementary one as well. 
Horeover, both coaposites would probably have contained 

As ^ 

components in common (naaely, HR-RACE and WEEKS) . -S4n«e^ the 
differential effects of school experiences in reading and math on 
achievement in any given area w^ not of interest, but rather the 
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total effects of schooling as a whole, we continued to use the 
single school-expsrience composite (X). 

Finally, because of the correlated disturbances, the model (3.5) 

is no longer recursive. Nevertheless, in ,the case of the 

saturated model, with which we began for all cohorts, the 

7** 

maximum-lik»lihooi estimates of the structural coefficients can 
be (and were) obtained by OLS^ and the estimated residual 

correlation 1 computed as the partial correlation described above. 

A 

These values were then employed in a maxim urn- likelihood routine 

(LISRFL; JSraskog and Sttrbom, 1978). The nonsignificant paths 

(at the .05 level, except as noted below), as indicated by 

analysis of the x* statistic for the log-likelihood ratio test, 

were deleted by a kind of 'backward elimination' procedure^) w£th^~ 

those paths contributing least to the fit of the model to the 

observed correlation matrix eliminated first. The fit of the 

A 

final, unsaturated models to the data as indicated by the X* 

statistic for the four cohorts in order are: ^(1) X* * 3.19, p * 

.36^(2) X* « 1.79, p » .18^(3) X* « 2.00, p » .37^ and^(4) X* * 
1 2 3 

2.42, p « .'-9, where X* is the X* statistic with p degrees of 

freedom. *^(For cohort 4, the deletion of x increases X* to X* 

3 4 

» 6.08, p * .19, with X* * X* - X* * 3.66, p = .056. Thus, ? M x 

3 

is barely nonsignificant, given that ir R g * * M s ' * * R x * °* 

3 ""J/* 3 T^y. 3 

Figure 3-3 shows the two sets of esti mate s— w hen * K ^ X is 

unrestricted and when it is assumed to be zero.) 

The final models fitted (Figure 3-3 ), Table 3-4 , indicate a clear 
distinction in the relations of reading and math achievement to 
background and school factors. (The metric estimates are 
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reported in Table C-<U) The results can be divided into three 
areas, corresponding to the nature of the predetermined variables 
(background, schooling, and prior abilities) ♦ 



Tabic 3*4 

Estinates of Standardised Direct Effects for the Models of figure 3-3 



Fredeterainod variablt 



Endogenous variablt 


Thraa-yaar Total 


Reeding Achieves* nt 


Math Achievement 


School 


Student 




School Experiences 


Fall Yaar 1 


Fall Yaar 1 


Characteristics 


Background 






Cohort 1 








Three-year total school esperiencee 




.319 


.147 


.174 


.271 


Heading achievement* sprint yaar 3 


.3t§ 


.164 


.252 


.000 


.104 


Hath schioveaant* spring yaar 3 


.253 


. .IT 


.357 


.000 


.000 






Cohort 2 








Three-year total school expsriencee 




•276 


.176 


.226 


.266 


*eeding echieeaoent* spring yaar 3 


.000 


.532 


.189 


.073 


.132 


Math echitveeeatf spring yaar 3 


•OS? 


.260 


.423 


.099 


.072 






Cohort 3 








Thraa-yaar total school experiences 




.330 


.147 


.217 


.277 


Heeding echievaaent* spring yaar 3 


.110 


.637 


.059 


.053 


.104 


Math echieveoent* spring yaar 3 


.259 


.245 


.399 


.000 


.000 






Cohort 4 








Thraa-yaar total school experiences 




.349 


.171 


.075 


.265 


Kaading achievement* spring year 3 


.000 


.650 


.154 


.000 


.159 


mth achievement, spring yaar 3 


.000 


.247 


.406 


.000 


.109 


Math achiavaaant> apring yaar 3 # 


.078 


.220 


.393 


.000 


.086 



*Estis»tss allowing the affect of three-year total school experiencee on aath achievesent* spring year 3, to be nonsero. 
The estisated affect of three-year total school experiencee on aath echievaaent* apring year 3. is barely nonsignificant (p ■ .056) . 



Note. — The estinete of an affect is sero (indiceted as .000) whan the eetisate under the saturated nodal mi not significantly 

different froa sero. tn that case, the unsaturated nodal was adopted, with the corresponding pereeater aesused to be sero. 

The dashes ( — ) indicate that the par— * tor it not defined under the saturated model. 



Background. At the entrance of children into schools the 
correlations between their backgrounds and their abilities in the 
tvo areas of achievement are essentially the saae^J (the 
correlations are «48 for reading and *47 for aath for cohort 1 at 
the start of the first grad^je/ However, soon after they are 
exposed to soae schooling, the association between background and 
reading achieveaent becoaes appreciably stronger relative to that 
between background and aath achieveaente This pattern is evident 
in the correlations between the two areas of achieveaent at the 
start of the study for the four cohorts (Figure 3-3) ; for all but 
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t, 



the first cohort, there is an appreciable difference between the 
reading and math correlations vith background* Furthermore, as 
the first cohort proceeds through school, the correlations of 
reading and math achievement vith background becoae increasingly 
divergent (Table C-2, Appendix C) • Again, reliability 
considerations do no* threaten these conclusions^becausej if 
anything, the evidence cited earlier suggests that the math test 
is least reliable in the first grade and that the difference in 
reliabilities of the tests in the tvo areas is greatest in that 
grade* Finally, for all the cohorts, there is a stronger 
(direct) effect of background on reading than on aath achievement 
(Figure 3*3; Table 3-4). In fact, for tvo of the cohorts, there 
is no statistically significant effect of background on aath 
achievement* 

These results are consistent vith earlier vork vith the SES data 
(Beal et al., 1978; Haertel and Wiley, 1979), vhich did not 
employ the path-analytic fraaevork adopted here* The results are 
also consistent vith our expectation that the hoae environment 



Earlier Achievement. A second pronounced difference in the 
behavior of the reading and math measures is that vhile in the 
earliest period of schooling, the (standardized, direct) effect 
of earlier on later reading achievement is substantially less 
than the effects for later periods, there is less variation in 
th* effects of earlier on later math achievement* In addition, 
there is a monotonic increase in the effects for reading that is 



more readily encourages 
af^math skills. 




cc*M*tr 
of verbal than 

A 
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not evident for aathe Thpse results indicate that the pattern of 
increasing direct effects of earlier on later achievement 
^observed earlier for total achieveaent^is due aostly^if not 
entirely^to the existence of the saae pattern in the area of 
reading skills. Thus, the deteraination of later achievement by 
prior abilities is weakest in the earliest period of eleaentary 
school and occurs priaarily in reading. As the child progresses 
through school, his reading skills at any given grade 
depend increasingly on the skills he possessed *^sone tiae 
/ before. 

Still another difference betveen ruling and a^h is that, aside 
froa the relatively lov effect of earlier on later reading 
achieveaent for the first cohort, later achieve aent is generally 
less directly dependent on prior abilities in aath than in 
reading. 




In other words, one 9 s prior abilities are less 
important as a deteraining factor to one 9 s later achieveaents in 



aath than in reading. 



It is also of interest that all the predeterained varij>les 

account for less of the variation in aath (H 3 ) than in reading 

di$W" c *- arise. 
skills (R3) (Figure 3-3) • This^appears to^be th e — cw ^ because 

tath achieveaent is less dependent on one 9 s social origins and 

prior abilities, B totefr ka we shall presently observe the effects 

of schooling are greater for tath than for reading. 

Schooling. Beyond a brief period following entry into school, 
school experiences have a greater iapact on the developaent of 
■ath skills than they do on the developaent of reading skills. 
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For the (Older (three/ cohorts, the effects of schooling on reading 
are uniforaly less than the effects on math* (For cohort ft, 
there is soae evidence of a greater effect of schooling on aath 
achievea*nt, as indicated by the barely nonsignificant effect of 
X on H 3 0 

Finally, we note that the influence of school factors on 
achieveaent appears to declj/ne^as the student progresses through 
school ^jrth ieg p e yfe-fcjj^b oth skill areasjl This decline is sharper 
for reading than for aath. As just noted, there is no reliable 
evidence of schooling effects on reading for cohort ft, but soae 
evidence for s chooli ng e ffec ts on aath, vhich probably accounts 
for the effec^of schooling on total achieveaent( ^found earlier^ 
for cohort ft. 

The patterns of effects of background, schooling, and earlier 
achievement on later achievement in reading and aath are 
convergent and consistent vith our expectations. The hoae 
environaent is a aore influential factor in the development of 
reading skills than in the development of aath skills. Just the 
opposite occurs, however, with respect to the influence of 
schooling -*4*h*^a^ short tiae^after entry into school. Moreover, 
as the child progresses through school, the effects of schooling 
dininish subst an*tai4^ to the zero point in the area of reading, 
while there is soae evidence for continuing, if -also reduced, 
effects in aath. And, finally, achievenent in aath is less 
deterained by prior abilities and social origins than is th e r **y ^ 
-fe^"* reading achieveaent. 
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All of this suggests that aath skills are more responsive to 

outside intervention than reading skills, ft ItHmigjr' _£he latter 

may be more iaportant because of their cantrality in the 

development of acadeaic skills in general^) (for the older three 

cohorts, the direct effect of earlier reading on later aath 

achievement is greater than the effect of earlier aath on later 

reading . achievement) , it appears that schools have a better 

A 

chance of success in developing aath skills. 
Conclusions 

To recapitulate the findings of this chapter rn — brijf , 
educational resources are distributed among students primarily on 

th«* basis of their academic abilities and the schoolf that they 

n 

attendjas opposed to their social origins. Nevertheless, there 
is evidence of significant preferential treatment accorded to 
children of privileged backgrounds above that which they would 
receive if the school^ they attended mere the result solely of 
their abilities and if the resources they received mere dependent 

solely on their school- 5 and abilities. This preferential 

A 

treatment and the strong association between background and 
abilities before schooling starts^ results in a close association 
between schooling and background, with each component accounting 
for about half e^the relationship. 

Hhile schools exert an appreciable influence on achievement^ and 
their average effects over the elementary years are comparable to 
the effects of background alone, these effects (decline \ rapidlyj to 
aodest levels by the end of the elementary period. In the area 
of reading, the decline is particularly drastic, with no evidence 

of schooling effects in the later years. Y<?00 TC3S 
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Despite some effects of schooling on achievement, the correlation 
between background and achievement remains essentially constant 
throughout the child's elementary schooling, although the 
background-achievement bond is significantly stronger in reading 
than in math. This perpetuation of the background-achievement 
relationship is the result of the strong effect of highly 
correlated background and ability factors, the favorable 
distribution of school resources to childran of privileged 
backgrounds, • and the generally modest effects of schooling on 
achievement. Even if the preferential treatment accorded to 
socioeconomically privileged students were completely eliminated. 



th» impact on the background-achievement relationship would +vf 



When those effects are substantial, as in the earliest years, the 



works to sustain the background-achievemsnt relationship over 
those years. Our simulations (numerical •experiments 1 ) suggest 
that even if schools were successful in lengthening the period 
over which educational experiences had a substantial impact on 



made in the way educational resources are currently distributed, 
to the point of according preferential treatment to those of 
disadvantaged backgrounds. 




the modest effects of schools. 



strong association between background and ability prior to school 
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CHAPTER 4. SCHOOLING AND ACHIEVEMENT AS A FEEDBACK PROCESS 



then our basic model of the schooling-achievement 
process is elaborated by employing yearly data on 
school experiences and academic achievement, the 
results of the simpler aodel on the relative influences 
of background, schooling, and earlier achievement are 
confined. In addition, the elaborated aodel clarifies 
the direct and indirect effects of earlier factors on 
later achievement, showing, first, that the receipt of 
educational resources depends to a greater extent on 
earlier levels of resottxcesxecaived than on earlier 
achievement® seconaTAtTiat the influence of earlier 
on later achievement i« predominantly direct, vith an 
almost negligible indirect effact through *W schooling 
received. Thes» two results suggest that 
administrative decisions on the allocation of school 
resources, once made, are resistant to change on the 
basis of later achievement, but that the stability of 
achievement is hardly due to the inertia of the 
resource-allocation process. 



The basic aodel of Chapter 3 provide| a simple basis for 
evaluating the schooling-achievement process, especially in 
exaaining the relative influences of students' social origins, 
prior abilities, and schooling on their acadeaic achievements. 
In this chapter, we extend the aodel by taking advantage of 
multi-occasion measurements of school experiences and acadeaic 
achievement. 



The elaborated model provides a means for confirming the 
characterization of the student/^s/ educational develop- 
ment based on earlier inter^ohort comparisons by ex- 
amining^ the changes within cohorts 
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processes accounting for this trend—whether the 

n A 



In addition, the aodel enables us to explore the role of feedback 
in the educational process and^ in particular the long-tera 
consequences of earlier schooling and achie Tenant experiences on 
later achieveaent* We have already observed that these long-tern 
consequences, linked as they are so strongly to background, 
result in a perpetuation of the relative achieveaent differences 
aaong children vho start out with background-related differences 
in acadeaic skills* A question of interest concerns the 

n^-vhe 

n A 

background-achieveaent relationship is sustained in part because 
of the aediated impact of earlier experiences on later ones 
through a chain of schooling and achieveaent experiences or 
because the total impact of earlier experiences is also partly 
due to continuing, direct effects of these on all subsequent 
achieveaent statuses* Either or both of these situations are 
possible* In the first case, a child's initial disadvantage 
leads to less favorable schooling experiences that reinforce his 
achieveaent deficit, resulting in further deficits in schooling 
and so on* A chain of events links his acadeaic origins to his 
achieveaent at sone later point* In the second case, the child's 
acadeaic origins jlaplnge ^ directly/ on his achieveaent at all 
stages throughout his educational career and the cuaulation or 
sua of these multiple iapacts and their long-tern, aediated 
consequences is such as to sustain his achieveaent deficit over 
time* 

A second question of interest is whether the hoae and coaaunity 
enyironaent is particularly critical in the earlier years. It 
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may be that the direct effects of background on achievement are 
strong orimarily in the early years, whare basic attitudes, 
values, habits, and skills are developed, and that as these 
effects iiainish in later years, the influence of background on 
achievement becomes primarily indirect. The results in Chapter 3 
suggest that social background exerts a continuing, direct 
influence on achievement throughout a student's career. With 
year-to-year data, this appears less likely, as we shall see. 
Pinally, we will be interested in the year-to-year pattern of 

as 

decline in schooling effects ^ that w a r^ ^ indicate d) somewhat 
obliquely\/by the three-year cohort patterns reported in Chapter 
3. 

The Extended Model: .Examination of the Schooling Process by Year 

The extendi model is a system of six structural equations, one 
for each of the annual school-experience and achievement 
assessments in the three years of the SES. These equations are a 
straightforward extension of modal (3.2). Let school experiences 
during the ith school year be represented by X i and achievement 
at the end of the ith year by k±, i * 1, 2, 3. The six equations 
are represented simply in matrix form: 

(u.i) n x * E x ♦ £ 

yy yx 

where I * (I 1 ,A 1 , I 2 ,A 2 ,I 3 ,i 3 ) • 
x * (A 0 ,S,B)» 

II « (ir ) , i ■ 1, 2, . . . , 6; j = 1, 2, . . • , 6 

•yy y^j 

n » (ir ) , i * 1, 2, . . ., 6; j * 1, 2, 3 



and 



-yx « y.Xj 



e * ( e v » e » '•••' e a > *• 
1 1 3 
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I is the vector of endogenous variables and x the vector of 
exogenous variables* We define * y i y i * -1 for all i; for i * j, 
iTyiyj is the (standardized direct) effect of yj on Ti^and *yi X j 
is the effect of Xj on y i * We postulate that * yiy j * 0 for j > 
i # that is, that the effects are •one-way' # from a variable 
representing an evert earlier in tise to one representing a later 
event* 

?h* aaxiaum-likelihood (OLS) estimates for the standardized 
structural coefficients are reported in Table We have not 

illustrated the unsaturated Models with path diagrais # because 

they are intricate and less revealing of the patterns than the 

A 

table. 



Tabla 4-1 

tstiaatss of Significant Standardisad Oiract Sffacta and th* Standardise tf facta 
of tha Disturbance Undar tha Nodal of Equation «.l 



Pradstaminad Variaela 



todooanoua Vaxiabla 



School Sapariaocaa 



Yaar 1 Yaar 2 Yaar 3 



fatal Achiavaaant 

Fall Spring Spring 
Ytar 1 Yaar 1 Yaar 2 



School Student 
Charactariatics lackground 



Oiaturtanca 

U) 



Cohort 1 



School aaparioncas* yaar 1 
School axpariancaa* yaar 2 
School aspariancaa* yaar 3 
Total •chiavaaant, soring yaar 1 
Total achisvaaant, spring yaar 2 
Total achiavaaant* apring yaar 3 



.344 

.230 
.212 
.000 
.045 



.277 



.173 
.000 



.144 



.327 
.000 
.000 
.592 
.194 
.073 



.27S 

.000 



.559 
.342 



.207 



.433 



.175 


.272 


.801 


.134 


.132 


.723 


.000 


.116 


.735 


.000 


.076 


.639 


.000 


.000 


.561 


.000 


.051 


.464 



School aapariaacaa* yaar X — 
School sspariancaa* yaar 2 .245 
School axpariancas' yaar 3 .092 

Total achiavaaant* sarin* yaar 1 .146 — 

Total achiavoaant* spring yaar 2 -.144 .154 

Total achiavaaant* spring yaar 3 -.045 .000 



.422 



.043 



Cohort 2 

.305 — — 

.264 .000 

.135 .000 .000 

.69S — 

.32S .495 

.105 . 242 . 565 



.160 


.220 


.854 


.143 


.202 


.767 


.124 


.130 


.721 


.000 


.117 


.541 


.000 


.099 


.499 


.04S 


.000 


.469 



Cohort 3 



School aspariancaa. yaar 1 
School aspariancaa* yaar 2 
School aspariancaa* yaar 3 
Total achiavaaant* spring yaar 1 
Total achiavsaant » apring yaar 2 
Total achi a vaaa n t* apring yaar 3 



,2to — — 

.209 .359 

.000 — 

.OSS .126 

.095 .000 .066 



Cohort 4 



School aspariancaa, yaar 1 
School aapariancaa* yaar 2 
School axpariancao* yaar 3 
Total achiavaaant* apring yaar 1 
Total achiavaaant* apring yaar 2 
Total achiavaaant* apring yaar 3 



.354 — — 

.326 .256 — 

.045 

.053 .000 

.000 .000 .000 



.392 
.000 
.000 
.•22 
.390 
.0S4 



.35S 






.US 


.241 


.901 


.ITS 


.195 


JLm 


.165 


.132 


.697 


.010 


.000 


.153 


.070 


.099 


.699 


.7S2 






.OSS 


.112 


.494 


.341 


.472 




.000 


.056 


.460 


.150 


.244 


.454 


.000 


.000 


.431 







.137 


.19S 


.831 


.242 




.000 


.171 


.775 


.000 


.225 


.000 


.154 


.642 






.000 


.067 


.452 


.480 




.000 


.095 


.398 


.105 


.743 


.000 


.000 


.404 



Hot.. — tha aatiaata of an affect i» aaro <lndica< .d u .000) v»*n th. aatiaata undti th. oaturatad aotftl m. not aianif ienntly 

dlffaraat froa tare. Xa that caaa. tba «a aatur.tad aodal woo adoptad, with tha oorraapondina parmtai aaauaad to b. aaro. 

Tha daahaa (—-I ladleata that tha paraaa'ar la not daflaad undar tha aattmtad aodal. 
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The extendi model (4.1) resembles the basic one in th\t neither 
is subject to test; rather, both embody assumptions enabling 
interpretations of the correlation structure among the variables. 
On the other hand, the year-to-year representation of the 
schooling process raises issues that did not arise in the basic 
model and also highlights issues that were more easily ignored 
when considering that model. 



First, we hate not employed assessments of the summer-school or 

A 

other educationally relevant experiences x>f th e -s^ rtteaffiC Data 
on summer-school experiences are limited and^li^^vailable in 
some detail for only a small, nonrandom subset oi the sample and 
then for only the first year. In any eyent, such data indicate 
low levels of summer schooling and no effects of such schooling 
on growth in achievement (Klibanoff and Haggart, 1979). 

Second, although fall measurements are available beyond the first 
year, only the spring measurements were used beyond fall 1976. 
In addition to simplifying the model and its interpretation, this 
tack seemed appropriate given the lack of data on summer 
experiences. 

Third, and finally, when more than two (but only several) 
assessments of characteristics over timf-- $iere achievement and 
school experiences— are involved, there are generally two 
approaches to accounting fully for the correlations among the 
assessments* aside from the effects of other factors* In other 
words, there are generally two types of saturated models employed 
as the underlying framework. 
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On* approach is simply an extension of the recursive aolel of 
(3.2) to (4.1), and specifies that each assessment nay be 
dependent on all prior assessments, that is, that the entire 
history of achievement statuses prior to the current status is a 
determinant of that status. The second approach is to posit that 
*he current status depends Asnlyl on / the immediately preceding 



status. Here, the assumption is that once the immediately prior 
status is known, there is no more information about the current 
status to be obtained by knowing the •path 1 that an individual 

V Because 

took to get to the prior status. Sit^e this approach involves 
fewer direct effects, it accounts for the correlation among 
achievement statuses by positing^ in addition^ that their 
disturbances nay be correlated. 

Each of th*»se approaches has some appeal. On the one hand, 
whatever determinants of achievement, statuses we have included in 
our model, it is doubtful that their residual influences 
(disturbances) are uncorrelated across test occasions. On the 
other hand, it seems reasonable also to suppose that the current 
status depends not simply on the previous one, but on one or 
several statuses prior to that as well. Unfortunately, we cannot 
incorporate both of these assumptions at once, unless we are 
prspared to assume that there are certain restrictions on the 
other structural parameters in the model (4.1)' Otherwise, the 
model would be underid entitled. 

As indicated by Eg. (4.1), we have followed the first approach. 
For school experiences, it seems preferable to assume that the 
current experience may be dependent on several previous 
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experiences and no* just the immediately preceding one. Por 
achievement status, the second approach was fully explored, but 
found less satisfactory because the residuals between 
adjacent statuses had large negative correlations (ranging fro» 
-.187 to -.476). Hatheaatically, within a model with only three 
consecutive achievement statuses, say A Q , A 1# and A 2 # a ^^ative 
correlation between e Ai and e A is a necessary consequence of the 
fact that the correlation between » 0 and A 2 is 9^eater than the 
product of the correlations between A 0 and *i and between A x and 
A 2 . Bven with the indirect influence of A Q on k 1 through X 1# X 2 , 
S, and in our full model, a large ^negative (unaccounted-for)^ 
residual correlation remains. The pattern of correlations 
between pairs of achievement statuses among A Q , A 1# and A 2 is 
substantively reasonable, but the meaning of the negatively 
correlated residuals for A^ and A 2 is far from evident. In any 
event, whichever approach is used to represent the causal 
structure for the A's, the effects on the X's are 
(mathematically) identical, while the effects from the exogenous 
variables and X's to the endogenous I's are similar (for the 
present data). (The maximum-likelihood estimates under the 
rejected alternative faaily of models were obtained by the LISREL 
computer program [joreskog and Sorbom, 1978].. The final, 
unsaturated models were arrived at by a procedure similar to that 
described below for the adopted family of [recursive ] models.) 

The unsaturated models for which estimates are reported in Table 
4-1 were arrived at by a-*i<iLgjrJbackward-9limination procedure^ 
•with-si£f*t — a '3d if lualigy iC In general, in the first stage^we 
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eliminated paths in each equation for which the t values were 
nonsignificant at the .25 level. In the second and third stages, 
ve reduced the a level to .10 and .05, respectively. At each 
stage, log-likelihood ratio x* statistics were calculated for the 
•overall 1 evaluation of the current aodel against the saturated 
sodel and for the evaluation of the current aodel against the 
ieaediately prior one. The a level used was .05, except as noted 
below. 

The above procedures were generally followed, except that 
preference was given to effects of predetermined variables that 
vere closer in tiae to the current endogenous variable. For 
exampl*, if th» fit of the sodel va3^n ly modest ly reduce^by 
eliminating the effect of Kq on X 2 instead of the effect of on 
X^when only one of these effects va^ sufficient, ve eliainated 
the former; effect. There vere only tvo such cases where ve 
departed froa a strict backward-elimination procedure. In both 



cases, the increases in x* £yere a oderat^ ) over the •standard 1 
backvard elimination ■odelt^jf jlthough the difference in X* 
statistics between the preferred aodel and the aodel of the 
previous stag, was significant at the .025 level in each case, 
the X* statistic for the final adopted aodel against the 
saturated underlying model vas not significant at the .05 level 
in every case. For the four cohorts in order, the test 
statistics foe the final models aa^e: "(1) x* » H.23, p * . 16< 
X« ■ 10.89, p « .1*^3) xf * 8.95, p « .26^ and^(4) x* * 
20.25* p * .09. 
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Consistency of Results of the Extended and Basic Models. The 
patterns of effects for the elaborated model with year-to-year 
achievement and school experiences are aliost completely 
consistent with the resnlts reported in Chapter 3 for the basic 
model, where school experiences are averaged over the three 

years. To recapitulate: 

(1) Among background*. school quality, and prior 

achievement, the last is the lost important determinant of the 
distribution of school resources. The effects of prior 
achievement, school quality, and unmeasured factors together 
indicate that, school resources are assigned primarily on bases 
independent of social background. Additionally, the elaborated 
model indicates that resource distribution is generally dependent 
on the most recent achievement status. 

(2) The direct effect of the student's background on his 
educational experiences is always appreciable, even after a 
history of experiances has been recorded. This fact was evident 
in Chapt-sr 3 from the patterns of background effects on school 



experiences across the four |£ohorts observed^ . It is reinforced 
here by *he intracohort patterns of continuing direct effects of 
background on the school experiences of students by arade. Thus, 
it appears that throughout th^e student »s educational career, 
there is a significant, continuing advantage 'in schooling 
received if he is of privileged background. 

(3) The effect of school quality on achievement is 
primarily indirect, through the kinds of experiences and 
resources to which students are exposed in school. Por cohort 2, 
there is a small direct effect on achievement in spring 1979, as 
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in the basic model. The only other exception is the direct 
effect of school quality on achievement in spring 1977 for cohort 
3. 

(U) The predominant determinant of later achievement is 
earlier achievement. Additionally, the elaborated model shows 
that achievement, at any given point has a continuing, though 
diminishing influence over th^e student's career. His two 
previous years 1 achievements are the most important influences on 
his current academic status. Achievement three years before, 
though always a significant factor, exerts a generally more 

modest influence than later statuses. It seems likely that were 

A 

another year of data available, the effect of A 0 on A 4 would have 
been nonsignificant. 

(5) The direct effects of social background on achievement 

OS 

are modest. Indeed, as more of the student* s academic 

v 

history—in terms of both achievement and resource exposure--is 
known, a direct effect of background on achievement is not always 
reliably evident. Thus^ the direct effects of background on 
spring 1979 achievement 4^evidence A in Chapter 3jare now seen as 

mediated in part by intervening achievements as well as/ the 

A 

disaggregated measures of school experiences. The patterns of 
background effects on achievement suggest that were more years of 
data available, the later effects of background on achievement 
would be largely indirect. 

(6) The effects of school experiences are greatest in the 
earliest years of schooling and are substantial in those years ^ 
comparison to the direct effects of background on achievement. 
As the student progresses through school, however, such effects 
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diminish to th* point of showing no statistically reliable 
presence in the sixth grade for cohort 4. The effects^vhen 
significant^ in the second half of elementary schooling are either 
aodest or are offset by the negative effects of highly correlated 
assessments of school experiences* 

As in the case of previous results, ve do not attribute much 

substantive Meaning to these negative effects^ The pattern is 

generally one of a positive impact of current school experiences 

on the next achievement assessment* The negative effect for some 

school-experience measures is in evidence only vhen current 

experiences have a significant, positive, and generally at least 
at 

as large effect on the same achievement status. The overall 
A 

effect of schooling on a given achievement assessment, taking 
into account the offsetting negative effect, is positive^ though 
modest. The total effect of the earlier experience assessment 
(with a negative direct effect) is either positive or just 
slightly negative and is, in the latter case, offset by the 
effect of that portion of the later assessment that is 

indeoendent of the earlier assessment and all other predetermined 

A 

variables. 

Inertia in the Distribution of Educational Resources. The model 
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(4.1) brings^bne important phenomenon (to light) that was not 
revealed by the basic model, but -feh^ is implicit in the pattern 
of high and fairly stable correlations^betweejrschool experiences 
from year to year (Table C-2 of Appendix C) . There is a great 
deal of inertia in the allocation of school resources, since 
those received beyond the first grade are distribut3d primarily 
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on the basis of previous exposure levels. Indeed, rouahly 

on*^jhalf of the correlation be^jeen resource levels is due to the 

effects of the earlier level(s) on the current level^ unmediated 

by intervening academic achievements. In addition, even allowing 

for some lag in the influence of academic achievement on th^* 

resources received, it is remarkable that the^direct effect on 

the current level of resources from the l e ve l — tw m yearo earliy - 

*"rs — gr^atex_-th*« — e fff e oy *" from^ an y earlier achievement 

u -trw /«vci ?ov» f+tuts, -taut-lies* 
assessment'. Finally, school- to- school differences cannot be the 

4 because* 
major reason for the stability of resource exposure, siijce the 

direct effects of school quality on the studen^^f experiences are 

in general substantially smaller than the autoregressive effects 

of experiences. It thus appears that administrative decisions on 

the allocation of resources, once made, are resistant to 

alteration in the light of later academic performance. While 

academic performance is taken into account in the allocation 

process, some weight is assigned in that process to prior 

resource levels^ and^hence^-fcf fefee — s«h5 #*©t^ previous 

performance is discounted. 

Were schooling a more potent influence on the development of 
academic skills, the sheer inertia of the resource-allocation 
process might work only to sustain the background-achievement 
relationship by preserving the relative academic standings of 
students over time. However, as shown below, the stability of 
achievement is not the result of the inertia of the process, 
since schooling has only a modest influence on achievement. 

Schooling and Achievement as a Feedback Process. \s we indicated 
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in Chaoter 3, the background-achievea»nt relationship is 

aaintained ov*r tine . in — ldi ys — p*«* because of the strong 

A ° 

influence that earlier abilities exert on later achieveaent. The 
year-to-year effects of the aodel (4.1) confira the indications 
of the basic nod el that the aechanisa by which prior achieveaent 
is transforaed into later achieveaent^ is priaarily direct and 
involves little cyclical feedback between achieveaent and 
schooling. The reason for the general absence of a feedback loop 
is that while achievement has a substantial impact, on school 
experiences, those experiences have too saall a net iapact on 
achievement beyond the first two grades. 

Table 4-2 indicates just how 4- ittl e* academic abilities are 
transmitted, via schooling received, to later achieveaent 

statuses. The table decomposes the total effect of fall 1976 
achieveaent on achieveaent in each of the following three springs 
into the portions aediated by school experiences (X^ , i = 1, 2, 
3) and the portions unaediated by schooling. Clearly, alaost all 
of the total effect is unaediated by schooling* The schooling 
contribution is alaost nil beyond the first two grades, except 
for cohort 3 in the fifth grade. 

In short, any initial deficit in achieveaent, in large part due 
to background, is sustained alaost coapletely by the large 
influence of earlier abilities on later achieveaent and depends 
li«^le on a weak positive feedback loop between achieveaent and 
schooling over tiae. 
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Table 4-2 

Decomposition of the Estimated, Standardized Total Effects 
of Pall 1976 Achievement on Later Achievement: 
the Effects Mediated and Unmediated by Intervening School Experiences 

Later Achievement 



Cohort 



Spring 1977 



Spring 1978 



Spring 1979 



Unmediated Mediated Unmediated Mediated Unmediated Mediated 



1 


.592 


.069 


.525 


.052 


.503 


.019 


2 


.698 


.045 


.673 


.009 


.654 


-.001 


3 


.782 


.000 . 


.730 


.029 


.672 


.057 


4 


.822 


.025 


.774 


.021 


.746 


.000 



Directions for Further Research 

The basic model of the schooling process was elaborates in two 
ways. First, we considered the differential effects of 
background and schooling on reading and math skills. Second, we 
followed the year-to-year progress of four cohorts over a 
three-yejr period. Further research in this area within the 
present context could follow at least two directions: 
construction of a synthetic-cohort aodel covering the entire 
elementary period and an analysis employing latent variables in 
•linear structural relation* (LISRBL) systeis (Joreskog, 1973, 
1977; Joreskog and Sorbom, 1978). 



9 
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A Synthetic-Cohovt Modal. The construction of a synthetic-cohort 
aodel covering the entire eleaentary period is an obvious and 
natural extension of the aodel in this chapter. It would exhibit 
the influences of origins and schooling on achievement over a 
longer term, possibly magnifying any compounded or cumulative 
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effects of earlier experiences and attributes as well as 
providing an additional, summary basis for determining the 
relative effects of schooling^ a M t^ hoae^and community in the 
earlier and later years. 

while the idea of constructing a six-year synthetic-cohort model 
is appealing, it may be difficult to pursue with our data. Our 
own attempts have been unsuccessful. »e will merely describe our 
efforts in some detail in the hope of stimulating creative 
solutions. 

Table C-5 in Appendix C exhibits the sample data available for 
the six cohorts that were in elementary schools in the fall of 
1976. The data are a consequence of the longitudinal design of 
the study, which followed each of the cohorts through completion 
of the 1978-9 school year or until graduation from the sixth 

gra3e, whichever occurred first. The entries i n the — tabl e are 

A 

the cohorts providing data on elements of the covariance matrix 
that would be needed to construct a structural-equation model for 
the entire period. The variables involved are background (B), 
the six assessments of school experiences (X^, Xj, • • Xg, 
where X^ * school experience in grade i) , and the seven 
measurements of achievement K^ 9 - . A g , where * 

achievement at the beginning of grade 1 if i * 0 and in the 
spring of grade i otherwise) • 

Table C-5 highlights two problems that an7 six-year 
synthetic-cohort model must address. First, some correlations 
(covariances) are unknown as a result of the • incomplete* 
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cohort-longitudinal design. There are tiro ways we may attempt to 
deal with this problem. One is to estimate the missing 
correlations by some means, for example, use of independent data 
or interpolation based on adjacent vilues in the matrix. The 
second option is to impose certain restrictions on the structural 
coefficients before estimating thea. Without these restrict ions, 
there vould be aore coefficients to estiaate than (known) 
correlations^ and thus the coefficients would be underidentif ied. 

The second problea highlighted by Table C-5 is that the 
correlations that are •known 1 , that is, for which estimates are 
provided by the data, are based on varying subsets of cohorts. 
Soae decisions must be aade as to which cohorts are to be used 
and how their estimates are to be coabined. 

In brief, our attempts at solving the problea of multiple 
estiaates involved use of cohorts 1 and 4 alone to the extent 



three-year panel. (We did not use the data for cohorts 5 and 6.) 
The correlations constructed in each case were pooled 
within-cohort correlations. 

To address the problem of missing correlations, we tried both 
options. Specifically, missing correlations were interpolated 
and the structural coefficients were then estimated^ and, 
alternatively, restrictions were placed on the path coefficients 
in a recursive system (with uncorrelated disturbances) by 
specifying that direct effects involving variables separated by 
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relatively long intervals of tiae^wer^ nil. In both cases, an 
iterative approach was used; that is, the missing correlations 
were interpolated or derived from the constrained coefficients of 
each structural equation. Moving forward in tine. In this way, 
later filled-in correlations were based on earlier ones. 

None of our combinations of approaches yielded satisfactory 
results. Either inadmissible or extremely implausible 
correlations or path coefficients were obtained in view of the 
patterns among the known correlations or among the coefficient 
estimates obtained in the three-year models. It appears that the 
patterns of relations among the variables are too inconsistent 
across the cohorts to construct a realistic model of any single 
cohort. 

Measurement Errors. Another possible direction of research ' 



errors of measurement in our indicators of achievement. 



measurement issues and measurement-error implications, we have 
not addressed them formally. Moreover, our approach involved the 
construction of composites rather than the use of latent 
variables and multiple indicators in LISREL models. , Further work 
along those lines would indicate whether the essence of the 
conclusions drawn, if not the particular estimates obtained, are 
independent of measurement errors. 

At this point, we may be entitled to take some comfort in the 
results obtained by Jencks et al. (1972: Appendix B) in models 



perhaps fraught wi*h fewer 




consideration of 



background, and schooling. 
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similar to Duncan's (1968). Both authors^ nodels involved 
measures of social origins, early intelligence, educational 
attainment, later intelligence, and occupational and income 
attainments. In Jencks 1 work, the predetermined variables were 
both corrected and uncorrected for. their unreliabilities. His 
results suggest that measurement errors that were ignored, at 
least to the extent that they were nonsystematic and 
uncorrelated, did not affect the conclusions drawn. 

Conclusions 

When the basic model Is elaborated by including the intervening 
achievement levels between fall 1976 and spring 1979 and the 
disaggregated, annual assessments of school experiences, the 
results are almost completely identical to those obtained under 
the simple model. These results justify the initial, simpler 
approach to evaluating the influences of origins and schooling on 
achievement. 

The elaborated mcdfci is useful, however, not only in confirming 
our earlier results, but also in demonstrating that the 
distribution of school resources over time depends primi*.iiy on 
the resources received earlier. This suggests that »e^e 

variations in school resources more efficient in effecting 

A ^ 
differences in students 1 achievement levels, the 

background-achievement relationship would be further enhanced. 

The elaborated model also shows emphatically that achievement 
differences prior to entry into school are maintained almost 
completely because earlier achievement strongly influences later 
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achievement in a direct fashion, with an alaost negligible 
contribution to the total effect froa the feedback between 
schooling and achievement. Hhile this feedback is positive, the 
portion of the 'loop* froa schooling to achieve aent is so modest 
in value that /^ver tiae) the intervening school experiences 
contribute ('Tittl** to the creation of further achievement 
differenced; 
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CHAPTER 5. EDUCATIONAL POLICY AND SOCIOECONOMIC ACHIEVEMENT 

The results of this study suggest that even if we were 
to increase the amount of educational resources avail- 
able to students (of the same type as those studied) 
to levels near if not beyond the limits of practica- 
bility, we would not increase their academic skills 
by much nor significantly alter the background- 
achievement relationship. If such results are dis- 
turbing, they are counterbalanced by the fact that 
many other skills, personal qualities, and life events 
unrelated to intellectual and social origins and to 
prior educational and occupational achievements de- 
termine the economic success of individuals in our 
society • 

There is a continuing tension in our society between the values 
of 'equal opportunity 9 and of differential rewards based on 
talent and effort. This is true in part because even as we seek 
to equalize opportunities, our intention is to allow individuals 
to advance as far as their abilities and efforts can take thea 
and to enjoy the rewards that accrue froa their achievements. 
One of these rewards is the ability of parents to provide 
saterial and other advantages to *heir offspring as the latter 
begin their own socioeconoaic careers in the very first year of 
school. 

» 

To identify an appropriate set of educational policies, we need 

eft 

not fretrir-iior could vv^ettle a the coaoeting claias -fos^ 
egalitarianisa and faaily ties in our society. However, the 
debate, carried on elsewhere, could benefit f rot a clearer 
understanding of the effects of origins and schooling on acadeaic 
and adult socioeconoaic achievement. That understanding, though 
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still far from complete, has been greatly enriched by earlier 
studies of the socioeconomic life cycle— from social and 
intellectual origins through schooling to occupational and income 
attainments (Blau and Duncan, 1967; Duncan, 1968; JencJcs et al*, 
1972) • 



the primary, direct, measured determinant of occupational status* 
That status in turn exerts the strongest direct influence on 
income. Social background and early intellectual skills are 
important determinants of educational attainment, but their 
effects on later achievements are primarily indirect, through the 
amount, of education received. Hence, educational credentials are 
the key to occupational and economic success; early cognitive 
skills and social origins are primarily significant in increasing 
the likelihood of obtaining such credentials and are less 
important beyond school (once education has been taken into 
account) • 

The total effects of early intellectual ability on occupational 
and income attainments appear to be moderately strong by the best 
estimates currently available (ranging in standardized form from 
• 19 to .29 in Duncan [1968] and Jencks et al. [1972: Appendix B]£) 
Nevertheless, the priaary factors accounting for aconoaic success 
are independent of cognitive ability, as indicated by the large 
residuals of about .9 in the incoae equations in Duncan (1968) 
and Jencks et al. (1972) . Consequently, there is alaost as auch 
incoae inequality aaong those who score high on standardized 
tests as in the general population (Jencks et al., 1972). 
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Contributing to this heterogeneity is the fact that thorn ic ^ 
great Seal 9^ variation in incpme among those ic the same 
occupation and the fact th^foccupa t tonal attainment io tet+n***^ 
on many skills and qualities, only a small number of which are 
measured by or correlated with standardized tests* 

Given that it vould take a large difference in achievement in 
elementary school to produce any significant change in adult 
income 9 one may question how important it is to attempt to reduce 
the association between academic achievement (as measured by 
standardized jtests) and social background* However, regardless 
of how this normative question is resolved, there is also the 
empirical question of how much of an impact on the background- 
ability link we could hope to make by adopting 'optimal 1 
educational policies, leaving alone the question of what specific 
characteristics those policies would possess* 

Th* results of this study provide little ground^for optimism to 
those who would seek to alter the background-ability relationship 
substantially* The effects of schooling on academic achievement, 
though appreciable in the early years, decline too rapidly and 
even at their maximum in the first grade are insufficient to 

transform that relationship* Of course, no correlational 

* 

study-longitudinal or otherwise--can tell us what would occur if 
substantial increments in school resources were allocated to 
students because such prognostications would entail not only 
extrapolating beyond current ranges of experience^ but almost 
certainly vould also involve altering the correlations among the 
relevant variables on which th* regression weights obtained 

A 
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Nevertheless, we have no basis for believing that, were lassive 
amounts of educational resources allocated, such resources would 
either be exploited by students or have increased effects on 
achievement. Moreover, even if we could sustain the effect of 
schooling at levels achieved in the early years. of the elementary 
period and even if we were to eliminate all preferential 
treatment of socioeconomically privileged students (i.e., 
treatment not justified by their academic abilities) , such 
changes would have almost no impact on the background-achievement 
nexus. That relationship is invariant from the start of 
schooling not primarily because the public education system 
discriminates in its allocation of resources, nor because the 
direct effects of background on subsequent achievement statuses 
are overwhelming (on the contrary, they are relatively modest), 
but rather because the effects of schooling are modest and are 
linked both directly and indirectly through prior achievement to 
background and because prior achievement itself is the primary 
determinant of later achievements. 

If alteration of the background-ability connection seems 
impracticable, we may nevertheless seek to increase the 
opportunities of all students by increasing their acadeaic 
skills. Again, however, the results of this study are not 
encouraging. He found the largest (aetric) effect of school 
experiences on achievement in the three-year period observed for 
cohort 1 (Table C-3) . Multiplication of that effect by the 
(metric) coaponant coefficients for the school-experience 
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components (Table 2-9) shows— if we believe the positive effects 
obtained— that if we were to increase the coaponent values by 
large aaounts near if not beyond the limits of practicality, we 
would increase achievement at the end of the third grade by less 
than two-fifths of a standard deviation. For cohort 4, the 
effect of the school-experience composite is only about one-fifth 
of that for cohort 1, so that the increase in achieveaent scores 
vould be auch less. 

(The nuaerical details on which the result for cohort 1 is based 
aee-^s follow^ The coefficients in the X composite for average 
achieveaent in hoaerooa [HR-CTBS ^/proportion white or Asian in 
homerooa [HR-PACE^Jy average experience of teachers [TCHR-EXP], 
school attendance in weeks [WEEKS ^) and hours of instruction 
attended in regular reading, regular Bath, and special math 
[REG-RE.1D, REG-SATR, and SPL-HATH] are .1004, 3.139, .3438, 
.8731, .01551, .03140, and .05690, respectively. Suppose we 
increase these inputs by the following aaounts [in order]: 80 
[approximately two standard deviations], .2 [bringing the average 
proportion white near unity], 10 years [raising average TCHR-SXP 
froa about 12 years to 22], 5 weeks [about two standard 
deviations], 100 hours [coapared with a mean and standard 
deviation of about 180 and 90 in the second grade"], 100 hours 
[coapared with a mean and standard deviation of about 120 and 50 
in the same grade], and 50 hours [coapared with a aean and 
standard deviation of about 50 and 36 in the second grade]. The 
increase in third-grade achieveaent would be about 24 points, 
coapared with a standard deviation of about 63, a difference of 
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about 370 to 400 points between the highest aud lowest scores in 

th* third grade, and an average differnce between the third and 

A 

fourth grades of about 35 points*) 

If such results are disturbing, it must be recalled that early 
academic skills are only a small determinant of economic success. 
The total (standardized) effect of educational attainment on 
income, independent of early intellectual skills and social 
background, is, by present estimates, anywhere from half as large 
to •keias- — the same order of magnitude as the total 
(standardized) effect of early abilities* (Estimates of the 
former effects range from .14 to #19 in Duncan M968] and Jencks 
et ml* [1972].) More importan^, about 80 percent of the 
variation in income is unexplained by background, intellectual 
ability, educational attainment, or occupational status* It i$> 
jsinply.fe H e ca se — *ta>t' many other skills, personal qualities, and 
life events^ unrelated to origins a,^d prior educational and 
occupational achievements^ determine the economic success of 
individuals in our society. 

Finally, our results do not imply that compensatory-education 
efforts, targeted at those at the margin of society, are 
ineffective or unimportant. He have examined the relationships 
among background, schooling, and achievement for the student 
papulation as a whole. An analysis of those relationships among 
those who are the chief recipients of compensatory education may 
reveal that such efforts can make a difference between remaining 
outside the mainstreata of economic life and a greater probability 
of completing school or enough school to |lncrease |^signif icantlyj 
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the likslihood of holding down a steady job or otherwise more 
successfully participating in the society. If we do not seek to 
transform the background-achieweient relationship for the society 
as a whole, but instead focus our efforts on reducing the numbers 
at the aargin of society, those efforts aay be extrenely 
worthwhile. 
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The Sample 

Th* primary sample of the SES, known as the representative 
sample, consists of some 83,000 elementary students In 242 
public schools with elementary grades. The sample of 

schools was drawn prior to the fall of 1976, although 
observations on the schools and students did not take place until 
that time. The schools were selected at random within 84 strata 
(usually three schools per stratum) defined by region, size, and 
poverty level of the school-district* Through appropriate 
stratification, schools in high-poverty districts were 
disproportionately selected* Within each selected school, all 

elementary students fell into the sample. In samnling 

r Z % 

terminology, the ^repres*^ is a stratified 

(single-stage) cluster sample with clusters (schools) of unequal 

sizes select»d with equal probabilities within each stratum. 

The representative sample contains two subsamples that jointly 
provide the data for this study. The first subsample was drawn 
to gather background data from some students 1 parents. This 
subsample, drawn for a congressi on ally mandated survey and known 
as the sample for the participation study, consists of 15,579 
students randomly selected from each of the 242 schools in the 
representative sample. The participation sample is a stratified 
two-stage sample with subsampling of (students from) the schools 
selected in the representative sample. 

A-l 
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The second subsample, cross-cutting the first, was drawn for 
follow-up in the second and third years (1977-78 and 1978-79). 
The purposively selected subsaaple consists of students froa 95 
of the original 242 schools, except that students who left the 
eleaentar* grades of the subsanpled schools were not followed. 
The only exceptions to this were a few students who. in the first 
year^ attended some of the schools lacking the full span of 
elementary grades and later entered 'receiving* schools that had the 
complementary grades and -th-a^were purposively selected for 
follow-up of these students. 

Sample Heights 

There are several sets of weights that may be used for the study 
saaple and longitudinal subsaaple, depending on the desired 
estiaate of the population aean. The ratio estiaate is generally 
preferred to the unbiased estiaate for the kinds of 
cnaracteristics of interest within the study (Cochran, 1963: sec. 
9.12, 11.11), where the school Beans are less likely to depend on 
school size than are the totals. Previous projections froa the 
representative saaple used separate ratio estimates (Hoepfner et 
al., 1977), while those froa the participation saaple used 
combined ratio estimates (Breglio et al., 1978). Given the small 
number of clusters selected within each stratum, the combined 
estimate is generally preferred (Cochran, 1963: sees. 6.10-6.12). 
However, the separate estiaate is used because there are no 
readily available data on the numbers of schools containing soae 
of grades 1 to a by strata. Such data are necessary to develop 
the weights for the coabined ratio estiaate for the population of 
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coho rts 1 to fy(i.e., the cohorts in grades 1 to a in fall 1976) 
(f or three- year longitudinal analyse ^. Although the requisite 
data are available for obtaining the combined ratio estiaate for 
the population of cohorts 1 to 6 for the first year of the study, 
the sake type of estiaate is used for cross- sectional and 
longitudinal analyses (for consistency \ " 



although the separate estiaate is used for cSnveaience, the 
results of Table 1-1 show that for the representative saaple the 
coabined and separate estiaates of population characteristics in 



the 1976-7 school year are alaost identical. Indeed, using equal 
weights— which tend)f to igi 
students in the representative saiple— again natters little, a 



more the oversanpling of disadvantaged 



fact of which ve took advantage in soae preliminary, • unweighted* 
analyses. 

Tabla A-l 

fopulatioo CitlMUi of School, Background, and Achiavaasnt Characteristics 
ttom tha ftapraaantatlva Saaplat Cradai I to a. rirat Taar 



Charsctaristic 



Contained tltiMtt 


Separata estimate 


Unweighted Estimate 




Standard 




Standard 


Main 


Standard 


Mean 


Devi it ion 


Mean 


Deviation 


Deviation 


463.77 


109.02 


464.19 


107.63 


461.92 


107.28 


0.23 


0.42 


0.23 


0.42 


0.22 


0.42 


0.16 


0.37 


0.16 


0.37 


0.15 


0.35 


0.32 


0.47 


0.33 


0.47 


0.37 


0.48 


33.79 


2.64 


33.77 


2.63 


33.97 


2.55 


11.59 


3.02 


11.TS1 


3.03 




2.46 


0.24 


2.45 


0.24 


2.45 


0.23 


3.03 


0.25 


3.04 


0.27 


3.00 


0.25 


0,79 


0.41 


0.78 


0.41 


0.74 


0.44 


3.09 


0.97 


3.07 


0.97 


3.07 


0.98 


0.93 


0.25 


0.93 


0.25 


0.92 


0.28 



rail 1976 achievement 
Receipt of reading Ct aarviea 
Receipt of aath Ct aarviea 
Receipt of fraa lunch 
Attendance in weeks 
Experience of achcel'i teachers 
Education of school's teachtri 
Principal's education 
Race* (l«a*jorityi 0-sUnority) 
Mother's education* 

Use of other language in hose besides English* 



These data are baaed on teacher reports for all students in tha representative sample. Thay are not baaed on tha 
parant interrieva within th e staple of tha partici pation study as tare tha ditiafpr race, anther 'a education, and 

the language spoken at hcee^ueed outside this appen^r^ — iyJM 

Mote. — Tha nuafeera of eaieTon which the 'Statistics are based range fro* 57.602 to 83,481. 



These results and all others reported below for the 
representative sample*, are based on an operational definition of 
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that sample is consisting of the set of students in the selected 
schools with valid total achievement data in reading or sath.in 
the fall or spring of the 1976-7 school year (N * 83,481). While 
this definition is somewhat restrictive, it enabled the weighting 
analyses to be based on an existing data set containing most of 
the characteristics of interest (Hang etal., 1981). The sane 
restriction does not apply to the participation sample <* - 
15,579), so that it is possible that a case say appear in that 
sample and not in the representative sample as operationally 
defined, even thouqh conceptually the former is a subsaaple of 
the latter. 

The combined- and separate-estimate weights were obtained as 
follows. For the Kth sample element (student) in school i of 
stratum h, the weight for the combined ratio estimate is H h /n h , 
where M h and n h are the numbers of schools in stratum h in the 
population and sample, respectively. The weight for the separate 

Nh 

ratio estimate is H oh /( 8 hi ) , where » oh is the number of 
students in stratum h in the population and H hi is the number of 
students in school i of stratum h in the population. 

Because of the close agreement between the separate and combined 
estimates from the representative sample, there ' should be no 
objection to using the separate estimate as a standard in 
evaluating other samples and estimation procedures. Accordingly, 
Table A-2 shows that the such smaller participation sample is as 
representative of the population as is the representative sample, 
since the (separate ratio) estimates of the two samples are 
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virtually identical, (in the case of the participation sample, 

for the k*h saiple elersnt in school i of stratus h the weight is 
M oh M ni 



i where is the nusber of students in school i of 

i ^ 1 M hi "hi 
nSBCTJtfK 



Table A-2 



Separate Ratio Zstiaatas of School* Background, and Achitvoa an t Characteristics 
froa tha Representative and Participation Seaplest Gradaa 1 to 6, First Year 



ftepreaentative Saapla Participation Saapla 

Charactarittic 



Standard Standard 
Deletion " tl " Deviation 



Fail 1976 achievement 


464.19 


107.63 


463.77 


107.13 


Receipt of reading CB sarviea 


0.23 


0.42 


0.23 


0.42 


Ractipt of math CB sarviea 


0.16 


0.37 


0.17 


0.37 


JUetipt of fras lunch 


0.33 


0.47 


0.32 


0.47 


Attendance in weeks 


33.77 


2.63 


33.93 


2.52 


Experience of school 'a taachars 


11.61 


3.03 


11.59 


3.02 


Education of school's taachars 


2.43 


' 0.24 


2.44 


0.24 


Principal's education 


3.04 


0.27 


3.04 


0.29 


lUct* (liMjority; O-ainority) 


0.7S 


0.41 


0.79 


0.42 


Mother •a education* 


3.07 


0.97 


3.09 


0.97 


ust of othar language in heate besides English* 


0.93 


0.25 


0.93 


0.25 



Thiae data* are based on teacher reports for ell students in the representative saapla. They are not based on tha 

•for race* mother's education, and 



parent interviews within the « M pJ* a * »hf MrV^pfr**" study es are the data^ft 
tha language spoken et hoao {See 1 outside thi s append l^ r \^ — (Vj)k - 

«i« 1 M # i I i il - ' ■ I .1 f ■ I I i ■ »K* B>M(HfU*AH I1H 



Note. — The nuabers of caaeabn w hleh tS ostatistics froa the participate* saapla are based range froa 
11,929 to 13,350. 



Sample Repress ntativeness: Honrandom Selection and Attrition 

Developing weights for the three-year panel vas more problematic. 
The panel is first a result of a purposive (nonprobabilistic) 
selection of 95 of the original 242 schools, of which only 92 

0 

contain some of grades one to four. Within each stratus, 
preference vas informally given to cosplete schools with summer 
sessions (at the schools or nearby) and with low-achieving and 
poor students (Hoepfner, 1981). Second, aost transfer students 
were not followed after the fall of 1976. Such students have 
been found to differ in background and achievement from students 
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who would otherwise have renained in the panel (Zagorski et al., 
1981). It is likely that the nonrandoa pattern of self-selection 
out of the study, present from its inception, had tore 
significant consequences as the number of nonparticipants 
increased over the years. 

Given the results of Table A-2, it appears sufficient to exa»ine 
the effects of the purposive selection of 95 schools for the 
longitudinal study and of attempts to correct for this selection 
within the representative sample alone. Comparison of^c$*ls>^ 2 to 
3 with cojrs^ 4 to 5 of Table A-3 reveals that, as intended 
by the purposive selection, the subsample selected for second- 
and third-year follow-up is consistently more disadvantaged 
academically and socioeconomically in relation to the 
(first-year) cross-section sample. (The differences are 
coapletely unaffected by attrition, since only first-year 
characteristics are estimated.) The estiaates from the 
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Table A-3 

Separete llatio Estates of School, Background, and Achievement Characteristics fro* the rull 
fteprssentstive Sample and tha Longitudinal Subsample Assuming Xandoa Salaetion of Schools 
and Strati fiad Hando» Subaaapling of School st Grades 1 to 6, first Yasr 



full sample 



ftandom Salaetion 
of Schools 



Strati fiad JUndom 
Subsampling of 
Schools 



Charactaristic 



Fall 1976 achievement 
Receipt of r tiding CZ aaxvica 
Receipt of math CZ service 
Receipt of free lunch 
Attendance In weeks 
Experience of school's taachars 
Education of school's teachers 
Principal's aducttion 
Race* {1-mejorityi ©-minority) 
Moth«r*t education* 

Usa of othar language in host basidas English* 



Naan 


Standard 
Deviation 


Haan 


Standard • 
Daviation 


Haan 


Standard 
Deviation 


464.19 


107.63 


454.41 


106.47 


462.59 


105.56 


0.23 


0.42 


0.29 


0.45 


0.27 


0.43 


0.16 


0.37 


0.22 


0.41 


0.21 


0.41 


0.33 


0.47 


0.37 


0.48 


0.37 


0.48 


33.77 


2.63 


33.83 


2.66 


33.86 


2.62 


11.61 


3.03 


11.51 


3.06 


11.51 


3.06 


2.45 


0.24 


2.44 


0.27 


2.44 


0.27 


3.04 


0.27 


3.01 


0.19 


3.01 


0.19 


0.78 


0.41 


0.74 


0.44 


0.74 


0.44 


3.07 


0.97 


3.03 


0.96 


3.04 


0.95 


0.93 


0.25 


0.93 


0.25 


0.93 


0.25 



These data ara based on teacher reports for all students in the representetive sample. They are not based on the 
parent interviews within the «»fB l * af the participation study es e re the detejor rece, aether's educetion, and 

outside this eppendix i ' IN 



the language spoken et home 
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longitudinal sample in co^. 4 to 5 consistently underrepresent 
th<* academic achievement and socioeconomic backgrounds of the 
student population because the weights assune a randoa selection 
of schools, whereas in fact the schools were purposivsly selected 
to overrepresent students at the lower ends of the continua. 
Also, the discrepancies between the two sets of estimates on 
achievement and background variables are significantly larger 
than in previous comparisons. On the other hand, it should be 
noted that the discrepancies are rather saall in standard 
deviation units— roughly about .1, regardless of the estimate of 
the standard deviation used. The two samples— cross-sect ional 
and longitudinal— are not all that different. One is unlikely to 
form a substantially different impression about the population 
from the longitudinal sample than fron the cross-section, despite 
the purposive selection of follow-up schools. (A similar 
conclusion is drawn by Hoepfner [1981] in comparing estimates 
primarily of school [rather than student] characteristics.) 

Although the differences between the longitudinal and 
cross-section samples are not large, an attempt was made to 
correct for the nonrandoa selection of longitudinal schools by 
developing a set of weights that better reflected the preference 
given to certain types of schools. These weights were based on a 
premise that, though no less fictional than the assumption of 
random selection of schools, was thought might yield more 
accurate estimates. The premise is that the overrepresentat ion 
of certain characteristics in the longitudinal sample is due to 
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disoroportionata stratified random sampling within all first-year 
A * A 

schools by achievement, socioeconomic background, and so forth, 

rather than snbselectlon of schools whose students tend to have 
certain achievement levels, backgrounds, and other 
characteristics. 

Sample sizes within the strata prevented sub stratification beyond 
a division of total achievement scores into quartiles and a 
•missing data' category. Within some strata, even the guartile 
division had to be collapsed. Thus, other relevant 
substratif ying dimensions such as race, grade, parents 1 
education, compensatory-educational services, and access to 
summer programs were not considered and a finer subdivision of 
the achievement dimension was not feasible. Columns 6^7 of Table 
A-3 report separate ratio estimates based on the assumptions of 
stratification of the students in the cross-section schools by 
total achievement scores and use of the sane student subsanpling 

fraction within a given substratum across all the cross-section 

n h 

schools in a stratum. (The subsanpling fraction is [ Z m hi ^]/ 

n h i=l 
[ E H ] for the jth substratum, where n h is the number of 

i=l hij 

cross-section schools and H hi j and m hi j are the population and 
longitudinal sample sizes in substratum j of school i, stratus h. 
The weight for the kth sample element within substratum j of 
school i, stratum h is on * nij .) 

i^Aij Kij 

As one would expect, the correction removes most of the 

underestimation of the CTBS achievement scores assuming a random 

selection of longitudinal schools (compare tt and 6 >» 

However, there is a disappointingly insufficient improvement in 
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the estimates of the propsrtion^ white and the proportions 
receiving compensatory services. Given the smaller^size^ Jj^^-f 
longitudinal subsample of the participation sample^ nan o j . the 
representative sample, even less correction would be feasible in 
the smaller saapla. Thus, considering both the small improvement 
arising from the more complicated weights and the tolerable 
underestimation of academic and background characteristics 
entiiled by using weights that simply assume a random selection 
of longitudinal schools, analyses of the participation sample are 
based on the simpler procedure, with the 'weights proportionally 
adjusted to sum \<s^ the number of students in cohorts 1 to tt 
selected for follow-up, namely, <*,774 (of which only 2,966 
remained at the end of the longitudinal stufly). 

Finally, Table A-4 shows that attrition of the longitudinal 
subsaaple of the participation sample, resulting from departure of 
students before termination of the study^ did not dramatically 
alter the composition of the final sample. (The participation 
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Table A-4 

Saparata Mtio Eatiantaa of School, Background, and Achievaa*nt Charactariatica fro. tha »«*^ipation 
Study laapl. and tht Longitudinal Sobaaavla Bafora and After Attrition, Cradaa 1 to 4. firat Yaar 



Cross-f*~tion Longitudinal Subtaapl* 

taavla Bafora Attrition Af tar Attrition 



Charactarlatlc 



Standard 
Deviation 



Maan 



Standard 
Deviation 



Maan 



Standard 
Deviation 



fall 1976 achievanant 
Receipt of reading CX aarviea 
Receipt of nth CZ aarvlca 
Receipt of fraa lunch 
Attandanea in vaaka 
Exparlanca of aehool*a taachara 
Education of achool'a taachara 
Principal' a aducation 
Amca* (l«*ajorityi O^dnority) 
Mothar*a aducation 

Uaa of othar language in hoaa baaldaa mgliah 



414.29 
0.2S 
0.1B 
0.33 
33.75 
U.5B 
2.44 
3.0* 
0.7? 
2*94 
0*93 



•7.05 
0*43 
0.3B 
0.47 
2.52 
3.04 
0*24 
0*30 
0*42 
1*21 
0.25 



411.61 
0.30 
0.21 
0.41 
33. S6 
11.56 
2.44 
3.01 
0*74 
2.S7 
0.93 



•4.04 

0.46 
0.41 
0*49 
2*52 
3.05 
0.27 
0*19 
0.44 
1*19 
0.25 



413.52 
0*32 
0.23 
0.37 
33.90 
11.73 
2.44 
3.01 

o.7a 

2.»9 
0*94 



86.01 
0*47 
0.42 
0.4B 
2.40 
3.10 
0.26 
0.19 
0.43 
1*14 
0.24 



Shaaa data ara baaad on taachar raporta for All atudants in tha repre.entative aaaa>la* thay ara not baaad on the 
XtlSM^ tha participation atudy aa ara tha data for raca uaad out.lda thi. appandi*, 

Nota - Tha nuateari of caaaa on which tha atatiatic* fron tha croii-aaetion ara baaad ranga from 9.990 to ".110. 

tS rCTfoS tha^o^t3inal aubaanpla bafora attrition i. 4.722 to 4.774, aftar attrition 2.956 to 2.966. 
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saaple vas used instead of the representative saaple for the 
comparisons of Table A-U because data on the status of students 
in the study after the first tera were not readily available for 
the larger saaple.) 

The three sets of statistics in^cpi^ 2 to 7 are estimates for 
(1) cohorts 1 to 4 in the entire participation saaple, (2) the 
longitudinal subsample of cohorts 1 to 1 selected for follow-up 
for two years, and (3) the remainder of the subsample after 
attrition. In short, when weighted to obtain separate ratio 
estimates from +he participation saaple, the entire sample and 
longitudinal subsaaple after attrition yield estimates acceptably 
close to the best a' ailable estimates of population 
characteristics. 

In conclusion, the weights constructed for the three-year panel 
are similar to those developed for the cross-section; that is, 
they assume that the 92 schools were randomly selected within the 
strata and do not correct for nonrandoa attrition. Though not 
strictly appropriate, given the nonprobabilistic design of the 
panel, the weights at least reflect the unequal sizes of and 
disproportionate sampling from the strata. Moreover, as shown 
above, neither the nonrandom selection of schools for the 
longitudinal study nor the pattern of attrition over the years 
appears to have seriously biased our estimates of population 
means and variances based on these weights. 
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APPENDIX B 



Cohort Patterns of Background, Schooling, and Achievement 

The most important conclusion that can be drawn f rom an 
examination of the backgrounds, school experiences, and 
achievements of the four cohorts in the three-year panel is that 
they are essentially alike, not only in their origins, but also 
in their schooling and achievement as they proceed through the 
elementary grades. This is an important result, though hardly 
surprising given the short span of years covered by these cohorts 
at +heir points of entry into school. It enables us to consider 
vhat differences are found among the cohorts to reflect simply 
their different ages (grades) at any given time. 

As Table B-1 shows, the four cohorts come from similar 
socioeconomic backgrounds. The average child 9 s father and mother 
have completed (or nearly completed) high school and the faaily*s 
total income was about $13,000 in 1976. (Code categories for 
some of the variables are given in Table C-1.) About one-fourth 
of the stulents are of minority backgrounds (neither white, 
Asian, nor non-Hispanic) and about one-sixth come from single- 
parent homes. 

The most striking patterns in Table B-1 are in respect to the 
number of books available in the home for the child at his 
reading level and the percent of parents who attended some school 
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Table 8-1 

Means and Standard Deviations of Selected Background Characteristics by Cohort 



Cohort 1 Cohort 2 Cohort 3 Cohort 4 



Background Characteristics 


Mean 


Standard 
Deviation 


Mean 


Standard 
Deviation 


Mean 


Standard 
Devietion 


Mean 


Standard 
Devietion 


Father's education (FATHER) 


2.99 


1*33 


3.03 


1*33 


3.14 


1.45 


3.05 


1.46 


Mother's education (MOTHER) 


2.93 


1.15 


2.96 


iao 


2*94 


1.21 


2.92 


1.12 


Occupation of household head (OCC) 


2*30 


1*37 


2.45 


1.46 


2.44 


1.47 


2.49 


1.61 


ir.cccc (2MC0ME) 


6.67 


3*29 


7*05 


3.46 


6.74 


3.69 


7.33 


3.60 


Race/ethnicity (RACE) 


.75 


.43 


.79 


•42 


♦ 75 


-.45 


.79 


.45 


Presence of 2 parents (2FARDCTS) 


.94 


.36 


.96 


.35 


• 94 


• 38 


.96 


.38 


Parents' attendance at school events UTRXD) 


.71 


.45 


•95 


•49 


•66 


•49 


.63 


.54 



Mot.. — tach etatletlc la bea«d on all caaaa in tha thre«-yaer panel tor which data ar. available tor tha variable involved. 



event in the first year. Sine? there are no data beyond the 
first year, it is possible that the differences for BOOKS and 
ATTEND are true cohort differences, but it is such aore likely 
that they siiply reflect age/grade differences. With respect to 
the parents 1 attendance at school events, it appears that an 
initial interest on the part of parents in the first year of 
their child's schooling diminishes as he progresses through 
school. As for the nuaber of books, it could be that parents 
provide sore reading Materials for their child as he progresses 
through school or that, as his reading ability increases, sore 
books becoa* accessible to hia. Perhaps the latter consideration 
priaarily accounts for the largest intercohort difference, that 
between cohorts 1 and 2. 



As in the case of their backgrounds, the characteristics of the 
students 1 schools are siailar across the cohorts, indeed, it 
would be surprising if the opposite were true, s^ce the 
school-level characteristics are identical across the grades 
within a school. Thus, the only factor contributing to grade 
differences on school-level characteristics is the fact that the 
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schools differ somewhat in their grade distributions. As for 
school -grade- level characteristics, the average racial 
composition of each cohort 9 s school-and-grade is virtually 
identical to its racial composition in the sample. The sole 
intercohort differences lie in achievement levels and are clearly 
due to grade differences (see Table B-3). 

The classroom environments and individual experiences of the 
cohorts as they progress through school exhibit substantial 
similarity, as illustrated in Table B~2. (In this and the 
remaining two, tables, cohorts 5 and 6 are included to provide 
additional data for grades 5 and 6.) The classroom environments 
of students are essentially constant vithin and across the 
cohorts. The quality of the students 9 teachers as gauged by 
professional experience alone and the students 9 attendance at 
school are similarly constant. However, after a peak is reached 
in the second grade, fever and fever students in general are 
assigned to compensatory-education programs. The lover 
participation in grade 1 than in grade 2 say be a function of the 
time it takes for school personnel to judge the need for such 
programs among nevly entering cohorts. The decline in 
participation after grade 2 probably reflects an emphasis on 
compensatory education in the earlier grades* Similarly, 
-students receive fever hours of reading instruction as they 
progress through school, while there is no clear-cut pattern for 
aath. In the sixth grade, the number of hours of reading 
instruction is reduced to about 60 percent of that received in 
the first grade. 
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Tabls ft-2 

Maans and Standard Deviations of Sslsctad Schooling Variablss by cohort 



Haans Standard Oaviations 



Variablss Grada Study Ytar study Ytar 





x 


2 


3 


1 


2 


3 




1 317 




mmm 


24 







Avaraya achiavaaant 


2 3M 


399 


mmm 

458 


31 


34 





in hoaarooa, fall 


3 454 


460 


34 ' 


34 


33 


yaar 1 (HA-CTSS)' 


4 501 


507 


509 


36 


38 


39 


5 541 


546 


5s7 


38 


37 


49 




6 578 




ceo 
900 


36 


41 


46 




1 .771 


mmm 


mmm 


.3* 


mmm 





Proportion whita 


2 .791 


.739 


7** 


.32 


.34 





or Aaian in ho—root # 


3 7»2 






. 34 


.33 


yaar 1 (nf SACS) 


a . 7S0 


• 740 


• 770 


• 33 


.35 


.32 


9 • 77S 


tCA 


• 766 


.33 


.35 


.35 




ft a?l 


737 


• 7S» 


.26 


• 33 


.36 




1 11.9 


mmm 


mmm 


8.2 





mmm 




2 12.2 


11.0 




7.8 


a. 9 


mmm 


, Avsrssa axparisncs of 


3 1 7 ft 


12.0 


11. ■ 


7 i 

7.1 


' .6 


6.7 


taachart (TCHK-EXP) 


4 12.3 


11.3 


11.0 


7.1 


7.1 


6.4 




5 12.0 


12.9 


13.5 


6.6 


7.1 


6.7 




6 10. • 


11.2 


10*9 


6.3 


5.9 


7.3 




1 .387 


mmm 


mmm 


.73 


— 


mmm 


participation ir. com- 


2 .465 


.442 


— 


.74 


.71 





panaatory adu cation 




3SS 

. JOB 


.384 


.73 


• 69 


.64 


proora»(a> (CC) 


4 .448 


.379 


.342 


.75 


.71 


•66 




5 .376 


.355 


• 339 


.69 


.74 


.67 




6 .312 


.372 


.245 


.64 


.71 


an 




1 33.5 




*»mm 


2.5 


mmm 


mmm 




2 33.8 


34.1 




2.4 


2.1 




At t and an c a in waaka 


3 33.9 


ta l 


\A £. 


♦ • 3 


7 A 

• •4 


i 7 


(WEEKS) 


4 33.9 


34.2 


34,7 


C.6 


2.4 


1.7 




5 34.1 


34.3 


34,7 


2.3 


2.3 


1.9 




6 33.9 


34. C 


34.8 


2.5 


2 a 


1.9 




1 194 


mmm 




101 


mmm 




Hours of raoular 


2 178 


177 




96 


86 




raadina instruction 


3 laa 


150 




7a 


77 




attandad (Aa£*NEAD) 


4 134 


136 


137 


66 


61 


56 


5 127 


131 


140 


62 


65 


70 




6 114 


129 


126 


53 


53 


49 




1 in 






75 






Hours of spacial 


2 113 


109 


99 


79 


66 




raading instruction 


3 85 


95 


65 


74 


69 


attandad (SPL-MAD) 


4 67 


72 


76 


55 


61 


60 


5 64 


69 


65 


53 


61 


56 




6 57 


58 


53 


48 


50 


53 




1 121 






56 






Hours of raoular 


2 US 


126 




46 


51 




■ath instruction 


3 118 


130 


130 


38 


44 


45 


attandad (RtG-KATH) 


4 120 


133 


126 


45 


46 


41 • 


5 120 


122 


126 


47 • 


44 


49 




6 120 


117 


128 


43 


44 


38 




1 47 






34 






Hours of apacial 


2 53 


49 




38 


35 




aath instruction 


3 47 


48 


51 


37 


37 


37 


attandad (SPL-MATH) 


4 48 


46 


39 


40 


44 


39 


5 49 


48 


50 


44 


43 


43 




6 40 


47 


39 


37 


39 


34 



Hot*. — All statistics* with thj axcsption of thosa in ths first study yaar for orads 5 
and in tha first and aacond study yaars for frada 6, ars bassd on tha thraa-ysar 
panal. Za tha first two axcaptional cssaa, tha statistics ara bassd on tha 
cross-aactioni in tha last caaa, on tha unwaiohtad two-yaar pansl. tn avsry 
eaaa, only thosa studanta with data on all of tha abova variablss and on ths 
fall and aprina total achlsvanant seorss in a oivan yaar wars includad in ths 
statistics for that yaar. 
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flore important than the betveen-grade pattern for reading is the 
tremendous variation in instructional hours in both reading and 
math within each grade. Thi3^is particularly true and to be 
expected for special instruction, s^^e^not all students receive 
such instruction. However, for regular instruction, the standard 
deviation is often one-half or one-third as large as the mean 
number of hours within a grade. To a certain extent, variations 
in instructional hours are due to the generally negative 
relationship between the regular and special instructional 
cosponents (Table 2-8) . However, even when the total number of 
hours is considered, the standard deviation is still about 
one-fourth to one- third as large as the mean. 

Finally, Table B-3 shows that the achieveaent levels and academic 
heterogeneity of the cohorts are more or less similar as they 
pass through any given grade, (achievement scores range from a 

Table B-3 

Means and Standard Deviations of Total Achievement 
by Study Ytar and Grade 



Study 
Ytar 






Grade 1 








0 


1 


2 3 


4 


5 


6 








Means 








1 


315 


394 


458 5X0 


542 


579 


614^ 


2 






456 511 


548 


584 


615^ 


3 






507 


548 


590 


624 






Standard Deviations 








1 


36 


50 


55 63 


64 


69 


722 


2 






56 59 


63 


69 


74* 


3 






64 


61 


73 


76 



*The first entry in each row corresponding to the first study year is 
based on the fall 1976 measurement for cohort 1* This entry occurs 
under grade "0" and is intended to represent the level of achievement 
prior to entrance into school* All other entries are based on the 

Based on the cross-section sample 
Based on the unweighted two-year panel. 
Mote* — Onlets otherwise noted, each statistic is based on the three-year 



ainiaua of 207 to a aaxiaua of 822 across the six grades and 

three study years. A aean of 500 and a standard deviation of 60 

for cohort 4 in the fall of 1976 was fixed in developing the 

vertical scale scores in the sain SSS sanple [ Heaenway et al., t 

1978: 201.) The table also indicates (along the diagonal) A *'*#r 

y \f\ "for . 

^variance as well as A the level of achieveaent ^withi^ a given 

cohort jnTiiiinyr it advances through school. If measurement 

error variance were constant over the entire CTBS scale, we would 

expect this to translate into increased reliability of the scale 

with advancing grade level. The pattern of correlations between 

test administrations is consistent with this expectation. As 

Table B-<» shows, the intertest correlations tend to increase as 

we consider later grade levels within a cohort or conpare cohorts 

in any given year. Thus, the lower bounds on the reliabilities 

of the test increase with grade level. 



Tabla B-4 

Correlation* of Total AchitvuMnt at Ona-, Two-, and Thraa-Yaar 
Zntarval* by Cohort 



Tast Interval 


Cohort 






12 3 


4 


5 


6 




Ona-Yaar Interval 








Fall 1976 - Spring 1977 


.74 .84 .86 


• 89 


.90* 


.91* 


Spring 1977 - Spring 1978 


.82 .82 .86 


.89 


.90 2 




Spring 1978 - Spring 1979 


.85 .86 .88 


• 91 


• 






Two-Yaar Zntarval 








Fall 1976 - Spring 1978 


.71 .80 .85 


•88 


.90 




Spring 1977 - Spring 1979 


•81 .80 .86 


.85 








Thraa-Yaar Zntarval 








Fall 1976 - Spring 1979 


.70 .76 .84 


• 82 







1 Based on tha cross-section saeple. 

2 Based on tha unvaighted two-year panel. 

Mote. — Unless otherwise noted, each corrtlatioo is based on tha three-year 
panel. 
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Of course, the same pattern is consistent with unchanging 
reliability of the achievement seal* and increasing stability in 
(true) achievement within grades (actually, from spring to spring 
in most cases in the table) as students advance through the 
grades. Finally, the pattern is consistent with a combination of 
increased reliability and stability, an interpretation for which 
soae evidence is provided in Chapter 3. Whatever the underlying 
factor (s), the increasing correlations and the singularly low 
intertest correlation in the first grade should be kept in mind 
as we examine the models of the later chapters. 



in summary, the four cohorts exhibit substantial similarity in 
their backgrounds, schooling experiences, and achievement as they 
pass through the elementary grades. This result enables us to 
consider any observed differences aaong the four cohorts in their 
educational careers in any year as a function simply of grade 
level. Differences between grade-level experiences occur, but 
not in teems of the peers or teachers with whoa students 
interact. Grade differences occur primarily in terms of the 
receipt of compensatory-educational services and the amount of 
reading instruction. t 
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Tabla C-1 



Dascription of Soma of tha variablti Apptaring in tha Background (B) , 
School-Charactaristics (s) , and School-Exparianca (X) Ccmpositos 



Voriablo 
Abbreviation 



Coda 



Daacription of Variables and Coda Catagorios 



FATHER 



NOTKEX 



occ 



income 



RACE 



2PARDTTS 



BOOKS 



ATTEND 



TRAINING 



LIBRARY 



PRINCIPAL 



rather 's educational attainment 

0 racily does not hava a fathar in tha houao 

1 Bth grada or last 

2 9th through 11th grada 

3 12th grada 

4 Some eollaga 

5 College graduate 

6 Graduata or professional school 

Mother's aducational ettainment 

0 ranily doas not hava a sothtr in tha houao 

1 Bth grada or lass 

2 9th grada through 11th grada 

3 12th grada 

4 Some eollaga 

5 Collaga graduata 

6 Graduata or profossional school 

Occupation of tha housahold haad (tha fathar if prasant and employed* tha mother othaxvisa) 

1 Operatives* unskillad and fane laborers* sarvica and privata houslhold workars 

2 Craftsmen^ 

3 Salas and clarical workars 

4 Hanagars and administrators* including farmers* fan managers* and armed sarvica officors 

5 Profossional and tachnieal vcrkjrs 

Total family incoms in intarvals 



0 


Nona 




1 


1 


- 2.500 


2 


2.501 


- 5.000 


3 


5.001 


- 7,000 


4 


7.001 


- 9.000 


5 


9.001 


-11.000 


6 


11.001 


-13,000 


7 


13.001 


-15.000 


8 


15.001 


-17.000 


9 


17.001 


-19.000 


10 


19,001 


-21,000 


11 


21.001 


- 24,000 


12 


24.001 


•29.000 


13 


29.001 


and ovar 



Race/ethnicity of tha parant raspondant 

0 Black f nativa Indian or Alaskan* or of Hispanic origin 

1 White* Asian* or Pacific Xslandar, and not of Hispanic origin 

Nunbar of parants prasant in tha noma 

0 Only ons parant 

1 Both parants 

Number of books in tha homo that tha child can raad 



M 

o 

a 

cr 
> 

4 

< 
to 

—I 

m 



0 


0 (Mono) 


1 


1-10 


2 


11 - 20 


3 


21 - 30 


4 


31 - 40 


5 


41 - 50 


6 


51 and ovar 



Parants* attandanca at school ovants in tha first study ysar 

0 No avants attandad 

1 Ons or mora avants attandad 

Laval of eompansation givan toachars for insarvica training 

1 Hava no insarvica training programs 

2 Staff attsnd on own tima and ara not paid for attandanca 

3 staff ara ralsasad from reguler assignmant, or staff attand on own tima and ara paid to attand 

Presence of contra! library at school 

0 No 

1 Yob 

Principal's aducational ettainment 

0 No dagrao 

1 Dagrao or diploma basod on lass than 4 yaars' nork 

2 Bachelor's dagrao 

3 Master's dagrao, or bachelor '• dagrao plus Sth-yoar praparation* or sia-yeer spocialist dagrao 

4 Doctor's dagrao 

Participation in compo na at o ry-oducatlon program in roading and/or math 

0 ' Ooos not partieipato 

1 Participate* 



Mo to* — Missing valuss ara excluded from tha dascriptions of tha codas. 
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Ltlone. and Correlation* A»ng Achlev 



Table C-2 

*nt. School *£xperl«nce, f chool-Charecterietice, and O«ckgtound Variable* 



Cohort 1 



Cohort 1 (below diaoonall and Cohort 2 (abr*e diagonal) 



Cohort 2 



9.D. 



Total achievement, fall year I 
Total ectiieveeent, ape in* year 1 
Total ecMeveeent, oprlne. year 2 
Total «cMevee e wt» aeclne year 3 
fteedin* achieve****, fall year I 
Hath *cM*vi*int» fall year I 



Hath achie 

7. Sxediaj achieve****, aprlnf year I 
a. Math aotit»*—aw t » aerlnf year 1 
9. Headlaf achl n iin m , epria* year 1 
10* Hath acbtevenent, taciar year 2 
11, fated!**; achlmnier, anrln* year 3 
12* Math acfci M t» **rl*f year I 

?13. Three-year total echool eanerlencea 
14* School experience** year 1 
js^j 15. School experience*, year 2 
It. School experience* » year 3 
17* School character l*tlc* 
It. 



315.40 
390.45 
455.92 
504.95 
347*10 
333*29 

411*39 
3*3.90 
441*12 
450*13 
500*32 
909*27 

101*44 
53.77 
40.15 
66. iO 

-54.11 
27.99 



37.11 
47.47 
50*04 
44*13 
33.10 
35*14 

43.42 
43*10 
55.47 
40.90 
41*31 
57.09 

17.21 
0*55 
7*27 
4*59 
5.49 

10*92 



055 
■45 
04i 

797 
•S7 
•55 

041 
041 

049 
042 
005 
004 

791 
049 
■43 

797 
■57 
017 



.74 
.70 
.49 
.95 
.47 

.70 
.45 
.44 
.41 
.44 
.44 

.41 
.51 
.52 
.40 

.27 
.51 



2 


3 


4 


5 


4 


7 


4 


9 


10 


11 


12 


13 


14 


15 


IS 


17 


14 


.92 


.00 


.74 


.90 


.08 


.77 


.73 


.77 


.47 


.73 


.71 


.60 


.45 


.51 


.49 


.23 


.49 


.■2 


.00 


.77 


.70 


.92 


.99 


.90 


.65 


.77 


.71 


.61 


.51 


.51 


.46 


.24 


.52 


.00 


.94 


.74 


.70 


.90 


.70 


.93 


.67 


.92 


.79 


.56 


.37 


.55 


.44 


.24 


.53 


.■1 


.■3 




.74 


.44 


.79 


.47 


.93 


.70 


.95 


.99 


.55 


.37 


.50 


.49 


.24 


.50 


.49 


.45 


.44 




.43 


.91 


.40 


.90 


.59 


.74 


.64 


.57 


.43 


.51 


.45 


.21 


.51 


.70 


.47 


.64 


.70 




.59 


.72 


.43 


.66 


• 59 


.40 


.49 


.34 


.41 


.43 


.20 


.35 


.92 


.75 


.79 


.47 


.44 




.44 


.94 


.56 


.■1 


.45 


.61 


.50 


.51 


.45 


.23 


.55 


.90 


.72 


.70 


.54 


.44 


.40 




.61 


.64 


.59 


.47 


.a 


.40 


.41 


.37 


.21 


.39 


.77 


.93 


.■3 


.42 


.43 


.74 


.44 




.66 


.94 


.49 


.57 


.42 


.54 


.46 


.25 


.53 


.49 


.99 


.70 


.55 


.42 


.40 


.40 


.69 




.41 


.72 


.44 


.22 


.a 


.45 


.21 


.39 


.79 


.61 


.95 


.43 


.42 


.79 


.44 


.95 


.61 




.72 


.52 


.37 


.47 


.44 


.25 


.50 


.75 


.74 


.92 


.50 


.42 


.70 


.67 


.49 


.70 


.77 




.53 


.33 


.49 


.47 


.29 


.43 


.44 


.44 


.44 


.40 


.54 


.44 


.55 


.64 


.53 


.40 


.55 




.79 


.95 


.04 


.30 


.53 


.55 


.53 


.50 


,.51 


.47 


.53 


.44 


.54 


.41 


.51 


.41 


.04 




.51 


.45 


.29 


.41 


.57 


.59 


.59 


.52 


.44 


.57 


.49 


.59 


.49 


.59 


.41 


.45 


.41 




.44 


.33 


.47 


.53 


.55 


.5* 


.49 


.42 


.55 


.41 


.55 


.44 


.60 


.49 


.■4 


.56 


.59 


.24 


.35 


.44 


.24 


.22 


.23 


.29 


.21 


.22 


.22 


.22 


.15 


.25 


.14 


.37 


.33 


.35 




.24 


.41 


.47 


.49 


.40 


.47 


.49 


.42 


.49 


.35 


.52 


.40 


.54 


.49 


.47 


.45 


.24 





Mean 



S.0. 



396.34 
455.10 
512.24 
547.94 
414.27 
394.23 

442.72 
«S.tl 
504.03 
515.42 
534.22 
557.91 

197.44 

40.52 
66.26 
70.44 
-53.12 
30.99 



47.71 
51.44 
57.19 
41.40 
47.41 
43.66 

51.01 
49.57 
55.50 
55.00 
42.41 
40.52 

14.73 
4.47 
7.20 
4.24 
4.95 

11.74 



749 

79) 
771 
745 
740 
790 

746 
745 
779 
773 
749 
747 

491 
794 

774 
712 
793 
754 



Cohort 3 



Cohort 3 (below diagonal I and Cohort 4 (above diagonal) 



Cohort 4 



S.D. 



1. 
2. 
3. 
4. 
5. 
4* 

7. 
4. 

5. 
10. 
11* 

U. 

13. 
14. 
15. 
14. 
17. 
14* 



Total ecal meant, fall year 1 
Total *c*ievo— nt. taring year 1 
Total *c9jl i r * **w t » apriag year 2 
Total ac*iee*aaiit» eprlng year 3 
Deeding achliwnt, fall y*ar 1 
Math achieve****, fall year 1 

Seeding, achievee***, *prlng year 1 
Math echl* M *oi> t , *prlng ye*r 1 
Heeding achievement, spring year 2 
Math achlevenent » eprlng year 2 
Seadiaf achieve*)***, spring year 3 
Math acfcievenrntt ear in* year 3 

Threvyear total *c!ciol e*f*rloncee 
School experiences, year 1 
School experience*, pier 2 
School experience*, year 3 
School character let icr* 
Iteient bacfcetoxtid 



453.77 
509*15 
550.41 
509.06 
466.30 
447.96 

503*99 
511*55 
533.43 
564.39 
567.66 
607*12 

209.74 
64*75 
70*19 
74.20 

-52*79 
31*72 



53.40 
60.69 
65*06 
72.62 
54.61 
46.30 

57.39 
57.99 
43.06 
67.54 
71.17 
73.32 

14.51 

7.71 
4.05 
7.10 
5.47 
12.64 



n 


t 


2 


J 


4 


5 


755 




.99 


.00 


.43 


.95 


749 


.94 




.49 


.94 


.97 


739 


.94 


.96 




.91 


.96 


713 


.43 


.45 


.97 




.91 


755 


.93 


.45 


.41 


.92 




756 


.99 


.73 


.71 


.70 


.69 


753 


.44 


.94 


.43 


.92 


.09 


750 


.74 


.90 


.75 


.75 


.66 


744 


.41 


• .43 


.95 


.95 


.04 


741 


.74 


.79 


.91 


.79 


.70 


714 


.79 


.92 


.95 


.95 


.42 


715 


.75 


.74 


.74 


.90 


.60 


411 


.66 


.41 


.41 


.47 


.65 


754 


.54 


.49 


.46 


.54 


.55 


749 


.41 


.41 


.43 


.43 


.50 


702 


.55 


.54 


.55 


.55 


.53 


759 


.25 


.29 


.27 


.29 


.24 


721 


.59 


.59 


.57 


.59 


.54 



.92 
.90 
.79 
.74 
.74 

.45 
.70 
.64 

.70 
.42 
.70 

.54 
.42 
.53 
.46 
.19 
.45 



.47 
.95 
.97 
.93 
.99 
.73 

.73 
.94 
.71 
.43 
.47 

.45 
.52 
.60 
.55 
.29 
.61 



.77 
.90 
.79 
.72 
.69 
.76 

.73 

.67 
.75 
.60 

.72 

.55 
.39 
.55 
.51 
.25 
.49 



9 


10 


11 


12 


13 


14 


15 


li 


17 


14 


Mean 


t.O. 


n 


.06 


.76 


.04 


.67 


.62 


.50 


.50 


.59 


.10 


.50 


507.14 


64.30 


557 


.09 


.77 


.44 


.69 


.62 


.51 


♦ 51 


.57 


.09 


.50 


549.99 


46.67 


550 


.♦15 


.91 


.49 


♦ 77 


.64 


.53 


.51 


.61 


.13 


.55 


549.43 


71.41 


543 


.00 


.91 


.94 


.90 


.59 


.40 


.47 


.56 


.09 


.53 


424.47 


74.03 


519 


.HO 


.69 


.45 


.61 


.62 


.50 


.50 


.59 


.10 


.51 


505.10 


44.10 


557 


.72 


.75 


.72 


.64 


.55 


.44 


.42 


.52 


.09 


.42 


505.45 


40.93 


557 


.90 


.69 


.94 


.43 


.40 


.44 


.51 


.56 


.00 


.52 


534.44 


69.74 


553 


.70 


.77 


.47 


.47 


.57 


.47 


.44 


.51 


.10 


.41 


543.09 


44.12 


552 


♦ 75 


.91 


♦49 


.42 


.50 


.50 


.60 


.10 


♦55 


564.90 


70.45 


547 


.75 


.71 


,79 


.59 


.40 


.44 


.55 


.15 


.47 


604.49 


71.05 


545 


.94 


.70 


.70 


.59 


.47 


.44 


.57 


.09 


.56 


597.22 


74.72 


520 


.67 


.79 


.71 




.49 


.43 


.39 


.46 


.06 


.41 


641.12 


74.49 


523 


.62 


.59 


.44 


.43 




.49 


.90 


.47 


.14 


♦ 5) 


220.60 


14.14 


494 


.46 


.42 


.51 


.52 


.45 




.55 


.65 


.22 


.42 


49.09 


9.32 


5M 


.61 


.50 


.41 


.57 


.94 


.59 




.62 


.17 


.44 


74.10 


6.30 


5S2 


.54 


.52 


.54 


.55 


.45 


.56 


.66 




.14 


.53 


74.92 


6.52 


496 


.24 


.23 


.30 


.26 


.41 


.29 


.39 


.34 




.21 


-51.13 


3.50 


557 


.56 


.51 


.59 


.50 


.4! 


.51 


.54 


.51 


.32 




32.27 


12.26 


5:6 
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Table C-3 

estimates of Metric sf facts for the Modelu of rigor* 3-2 



•redetermined Variable 



Effect 


tndofOAOM variable 












• 


Three-Year Total 


Total nchievenent 


School 


Student 






school experiences 


fall Year 1 


Char acteri sties 


saefceround 






Cohort 1 








Direct 


Three-year total school experiences 




•m 


.575 


.443 


Direct 


Total acnleveawat* eprlne year 3 


1.30t 


.7(2 


.000 


.446 


Indirect 


Total achievement, sprint year 3 




.250 


.753 


.579 


Total 


Total achievement, sprint year 3 


1.309 


•1.011 


.753 


1.02S 






cohort 2 








Direct 


Thi— -year total school experieocee 




.145 


.75$ 


.Ml 


Direct 


Total achlavsmant, sprint year 3 


.223 


.Mi 


1.043 


.703' 


Indirect 


Total achievement, sprint year 3 




.032 


.let 


.017 


Total 


Total achievement, sprinf year 3 


.223 


.Ml 


1.211 


.7t9 






Cohort 3 








Direct 


Three "year total sohoel experiences 




.152 


.(to 


.420 


Direct 


Total ecniavamant, sprint year 3 


•tti 


.179 


.000 


.433 


Indirect 


Total achievement, sprint year 3 




.105 


.47* 


.290 


Total 


Total ecMevement, sprint Y** r 3 




.9*4 


.47* 


.923 






Cohort 4 








Direct 


Thr*s-yeer total school experiences 




.lie 


.341 


.413 


Direct 


Total achievement, sprint year 3 


.271 


.tst 


.000 


.S44 


indirect 


Total echievenent , sprint year 3 




.037 


.103 


.112 


Total 


Total arhl arammnt , sprint year 3 


.271 


.H3 


.103 


.954 



Mote. — The estimate of an effect is tero (indicated by .000) when the estimate under the saturated model was not 
alsniflcantly different from aero. In that case* the u ns atu r ated model mas adopted* with the correspondint 
p a r am e te r assumed to be aero. 

The dashes ( — ) indicate that the parameter is mot defined under the saturated model. 
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Table C-4 

Estimates of Metric Effects for the Models of Figure 3-3 



Predetermined Variable 



Endogenous Variable 



Three-Year total 
School Experiences 



Reading Achievement 
Fall Year 1 



Math achievement 
Fall Year 1 



School 
Characteristics 



Student 
Background 



Cohort 1 



Three-year total school experiences 
Reading achievement, spring year 3 
Math achievement, spring year 3 



1*383 
.850 



• 166 

• 303 

• 311 



• 072 

• 439 

• 588 



•547 

•000 
•000 



• 428 

• 586 

• 000 



Cohort 2 



Three-year total school experiences 
Reading achievement, spring year 3 
Math achievement, spring year 3 



•000 
• 316 



• 097 

• 703 

• 332 



Cohort 3 



Three-year total school experiences 
Reading achievement, spring year 3 
Math achievement, spring year 3 



• 452 
1.024 



• 112 
•838 

• 328 



Cohort 4 



•000 
•000 
• 320 



• 098 

• 756 

• 287 

• 255 



•067 

• 272 

• 587 



•766 
• 929 
1.195 



• 378 

• 705 

• 371 



• 059 

• 089 

• 616 



• 708 
.607 
•000 



• 406 
•521 
•000 



Three-year total school experiences 
Reading achievement, spring year 3 
Math achievement, spring year 3 

Math achievement, spring year 3* ^ 

•Estimates allowing the effect of X on M to be nonzero* The estimated effect of X on M is barely nonsignificant <p - .056), 



• 051 

• 188 

• 498 

• 482 



• 380 
•000 
•000 
•000 



• 394 

• 962 

• 659 

• 525 
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Table C-5 

Elements of the Covariance Matrix of the Six-Grade Synthetic Cohort for Which Data Are Available 



Background 



8 9 10 11 12 13 14- 



1. Student background 1-6 1 1 1-2 « 1-3 1-3 1-4 2-4 2-5 3-5 3-6 4-6 4-6 

2. 



Total achievement, fall year 1 

School experiences, year 1 1 lo^oJoioio 

4. Total achievement, spring year 1 1-2 1-2 1-2 w w 

5. School experiences, year 2 1-2 1-2 1-2 1-2 

6. TotU achievement, spring year 2 1-3 1-3 1-3 

7. School experiences, year 3 

8. Total achievement, spring year 3 x " 4 

9. School experiences, year 4 

10. Total achievement, spring year 

11. School experiences, year 5 

12. Total achievement, spring year 

13. School experiences, year 6 

14. Total achievement, spring year 



2 


2 










2 


2 










2-3 


2-3 


3 








2-3 


2-3 


3 








2-4 


2-4 


3-4 


3-4 


4 


4 


2-4 


2-4 


3-4 


3-4 


4 


4 




2-5 


3-5 


3-5 


4-5 


4-5 






3-5 


3-5 


4-5 


4-5 








3-6 


4-6 


4-6 










4-6 


4-6 












4-6 



Note — The range of numbers in a cell indicates the interval of cohorts that provide data on the relevant 
covariance or variance . Empty cells <above the principal diagonal) have no sample data. Entries 
below the diagonal are merely omitted. 
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